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The purpose of this journal is to record accurately, 
simply, and interestingly, the world’s progress im scten- 


tific knowledge and industrial achievement 


The War and Our Dilemma 
T is very difficuit for the American to realize that 
the great Buropean war, which has been dreaded 
for a generation, is actually taking place. The calam 
ity is so appalling that it seems to stretch beyond the 
tation The desire of the President, 





reach of the imag 
although tmpotent, to avert hostilities is voiced in every 
American breast It was useless to offer mediation 
there was po question to mediate. There was only the 
gaunt figure of brute force against brute force 

After the great wave of distress for the terrible 
eaxlamity which has befallen Europe has been expressed, 
the thought naturally turns upon what will be the 
effect of such an upheaval upon our own country, and 
what iesson can we learn from it For years the 
Screntivic AMERICAN has preached the necessity of 
the upbuilding of our merchant marine. The story of 
our present poverty in merchant ships is too well known 
to need mention at the present time, but now, at last, 
the lesson is driven home in a surprising and unex 
pected way. Some two hundred thousand Americans 
are practically marooned in Furope with no facilities 
for reaching their country. tattleships and cruisers, 
even were it practicable to put our line of defense to 
such 4 use, are not adapted in any way to passenger 
service, and such a method of solving the problem is 
aimost out of the question. Of navy transports, we 
have hardly any. The International Mercantile Marine, 
owned as it is largely by American capital, does not 
earry the Stars and Stripes, and under the terms of the 
purchase its larger ships may be used by the British gov- 
ernment, whose flag it flies, under stress of war condi 
tions. It has been said that the United Fruit Company 
bas placed its small fleet of steamers at the disposal of 
the Goverument for the rescue of Americans stranded 
abroad. It is humiliating to think that the Government 
may be obliged to apply to private owners for the use 
of their vessels to aid in the present crisis. The Ameri- 
can Line ts the only transaflantic line which flies 
the Stars and Stripes. In recent statistics pub 
lished in London, it was stated that the wealth 
of the United States at the present moment was 


aimest equal te the 


combined wealth of Great 
Britain and Germany. In spite of this, owing to bad 
laws, lack of support on the part of the Government 
and the high cost of labor, we are not able to compete 
with the merchant marine of other nations. We are 
paying enormous sums every year to foreign owners 
for the transportation of our imports and exports. This 
large sum might be kept in this country provided we 
had seriously entered into the field of marine competi 
tion Experience has shown that we are capable of 
building as good ships of war as other nations, but 
we have allowed our domestic ship building to fall 
into decay Now that the period of great railroad con- 
struction has been arrested, largely through the hostile 
legislation of the Federal and State governments, there 
are plenty of men with which not only to build our 
vessels, but to provide personnel, 

It is fortunate that we have received this sinister 
warning at a time when we are at peace with all the 
world Had we found ourselves in «a serious war, the 
utter lack of a merchant marine, both for commerce and 
transports, would be a calamity for which we would 
dearly pay ‘he price now is one largely of pride and 
lost opportunity 

The lost opportunity will present itself a little later 
when our merchants are seeking an outlet for their 
foreign exports. Our trade with Europe has, of course, 
fallen into utter confusion, and will, to a great extent, 


be terminated. The trade between Europe and South 
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America will be practically interrupted. We fortun- 
ately have reached a psychological moment for devel- 
oping our trade with South America. Never before 
has there existed so cordial a relationship between the 
two continents. Whatever trouble may have arisen 
from the Mexican imbroglio, it has served one great 
purpose. It has brought the great republics of the 
South and ourselves to a better understanding, and the 
conferences of the A. B. C. 
show that our interests, both in humanity and in com- 


envoys have served to 


mercial development, are mutual. 

It is possible for us to supply South America with 
most of the goods they have been importing from 
Europe. They are in a position to greatly increase 
their exportations to this country. Now is the time for 
our manufacturers and merchants to direct all of their 
energies toward cultivating trade relationship with 
our neighbors. They should adapt themselves to their 
wants and their methods of doing business ; they should 
know their language and be prepared to correspond 
in the tongue of the country; their salesmen should be 
men of good manners and be able to converse in for- 
eign languages. But above all we should be in a posi- 
tion to carry our goods in our own vessels and under 
our own flag. Let this government give some encour- 
agement to the upbuilding of our mercantile marine 
by wise laws and we shall resume the position on the 
high seas which we occupied before the time of the 
civil war. 

The present occupant of the White House is eminent- 
ly qualified to carry out this work. The new tariff 
law and the currency bill no longer require his atten- 
tion. The tension of the Mexican situation has been 
relaxed, the country realizes that the great need at 
the present time is the upbuilding of our marine. Espe- 
cially is this so with the approaching opening of the 
Panama Canal. The recent conferences held in Wash- 
ington, the object of which was to pass more liberal 
laws as regards the flag, indicate that the situation 
and the need of a better condition of affairs. are at 
last understood there, and with a determined Executive 
it is to be hoped that at last the way will be opened 
for a new field of industrial usefulness, 


The Napoleon of the Twentieth Century 
HIEF among the many dramatic features of 
the opening scenes of the great European war 
drama, is the superb daring with which the 

German “War Lord” has launched his mighty army 
against what is practically the united naval and mili- 
tary strength of the rest of Europe. 

For the neutrality of Italy has withdrawn from the 
Triple Alliance a great army and a powerful navy of 
the most modern type. This defection leaves the Medi- 
terranean Sea so completely in the control of the Triple 
Entente, that the Austrian fleet will probably never 
venture forth from the protection of its naval base. 
The Austrian army has yet to win its laurels; for, as 
every student of history knows, the military history 
of Austria has been marked more by defeat than vic- 
tory. With Russia’s army of triple her own strength 
to the north, and with the warlike Servians and a 
doubtful Italy to the south, Austria will be so closely 
concerned with her own defense, as to be able to render 
but limited assistance in the immediate field of oper- 
ations covered by the German armies. 

Upon Germany, then, will fall the stupendous task 
of inflicting a decisive defeat upon the combined armies 
of France, Russia, Great Britain, Belgium and Hol- 
land, and as seems not unlikely, of Denmark also. 

And, as if this were not enough, Germany has boldly 
flung the gauntlet in the face of the greatest naval 
power the world has ever seen—a power as pre-eminent 
upon the Seven Seas as is her own matchless army 
upon the battleground of Europe. 

The hope of success for Germany depends upon the 
quick accomplishment of two stupendous results: First, 
a defeat of the combined British and French fleets so 
overwhelming as to give to Germany the complete con- 
trol of the sea; and second, the launching of the flower 
of her army against the French in an attack so swift 
in movement and so overwhelming in numbers, as to 
crumple up and break through the defense, and enable 
the German army to repeat the triumph of 1870, and 
march as conquerors through the boulevards of Paris! 
This would leave her free to strike with a like swift- 
ness and concentration at Russia; and with the diver- 
sion produced by an Austrian advance into Russia to 
the eastward, she would seek to fight her way resist- 
lessly through the Russian defense and capture St. 
Petersburg. 

But to swiftly concentrate an army of the enormous 
size necessary for an overwhelming defeat of the French 
defense, it was necessary to violate the neutrality of a 
friendly nation, and, so, to the calamity of the Italian 
defection has been added the burden of a war with the 
combined forces of Great Britain, Belgium, and Holland. 

It is this complication that seems to spell the ulti- 
mate overthrow of the greatest and most efficient mili- 
tary organization the world has ever seen. For if, 
as is probable, the German fleet is crushed or driven 
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under the shelter of its seacoast fortifications, and shut 
up there for the rest of the war, Germany will be so 
absolutely blockaded that not a pound of foodstuff 
will find its way into her dominions. She is not self- 
supporting, and Austria will be hard put to it to feed 
her own armies and people. 

The Triple Entente, on the other hand, having com- 
mand of the sea, will be able to call upon the markets 
of the world for supplies. 

But the embroilment of Great Britain and her allies, 
Belgium and Holland, will have a military—a strategic 

effect, that will go far to defeat the Emperor’s Napol- 
eonic dream of crushing the allies in detail by an 
irresistible initiative. Great Britain, with the German 
fleet either crushed or blockaded, will be free to land 
at once 250,000 men in Belgium and Holland. These 
troops, combined with the mobilized armies of Belgium 
and Holland, will constitute a total of nearly 1,000,000 
men, capable of being driven like a wedge across the 
lines of communication of the German invasion of 
France. With such a diversion threatening its flank 
and rear, the pressure upon France would be relieved. 
By the time the British-Belgian-Holland flanking move- 
ment is in full swing, the Russian army corps will 
have moved down to confront Germany upon her east- 
ern frontiers, and it may well happen that Germany’s 
vigorous offensive will have to give way to a defensive 
fight for her very existence. 

Not since wars began has so great a military people, 
with such a sublime confidence in its invincible prow- 
ess, played for so great a stake as that for which the 
German hosts are now battling on sea and land. 

Should the Teuton win, he will hold all Europe in 
his “mailed fist,” and the flag of his ships of war 
and commerce will float undisputed upon the Seven 
Seas, with nothing to stand between him and world- 
wide dominence but the great English-speaking republic 
of the New World! 

Should Germany, in spite of her stupendous heroism, 
go down to absolute and crushing defeat on land and 
sea, the terms of peace may involve as a guarantee of 
peace by preventing the upbuilding of another such vast 
military organization, the break-up of the German 
Confederation, and Germany’s magnificent naval and 
commercial fleets, to say nothing of her foreign colonies, 
will have been wiped off the face of the earth. 

Had Germany shown a less ruthless spirit in flinging 
herself against the rest of Europe in a defiance so bold 
as to appear almost contemptuous, she might hope, in 
the event of disaster, for reasonable terms in the great 
final accounting. As it is, Europe, if victorious, will 
take a heavy toll. 


Fighting in the Air 

HE meager reports of actual engagements in 

the fateful war include the account of a Zeppelin 

rammed by an aeroplane said to have been a 
small racing monoplane piloted by the famous “looper” 
Garros. Garros turned up alive, thus disposing of his 
share in a dramatic adventure, and the feat is now at- 
tributed to a more obscure pilot. The story can hardly 
be credited, in view of the secrecy maintained on all 
sides. Such tales as this of the Zeppelin, said to have 
been attached to a German column crossing the frontier, 
are unmistakably inventions, as only aeroplanes would 
be employed in such a role. 

At the recent competition at Vienna most of the 
French participants were “loopers” on light powerful 
monoplanes. One among their number carried off the 
prize offered for describing a figure 8 of the smallest 
diameter possible. During the same meet an Austrian 
aeroplane and dirigible were both destroyed, near 
Vienna, in an explosion following a collision. Garros, 
who was there, must have known that ramming a 
dirigible was like holding a burning candle to gun- 
powder. So the story that he deliberately sacrificed 
himself is given plausibility. 

Against small machines artillery seems efficient 
only while the dirigible is running away at top 
speed. The utmost care in watching for them (for- 
tunately they are very noisy), followed by clever steer- 
ing, is absolutely vital. In the limitless air even a flee- 
ing dirigible is not necessarily driven from its course. 
It can take to flight in a wide detour, if the racer is 
sighted at a sufficient distance; if it is compelled in- 
stead to turn back in its tracks, the question whether 
the monoplane will be hit, before it can ram, will not 
take long to decide. But it becomes apparent how 
urgently dirigibies need the support of friendly aero- 
planes to harass such attackers with close range fire, 
cleverly putting themselves into their way without 
masking the dirigible’s fire, and even themselves ram- 
ming, if all else should fail. To cope with the swift 
turns of a “looper” takes indeed another “looper,” 
and Germany might well, afford to remember that 
she too has her “loopers” of the first order, though 
they did not compete in Vienna. The value of 
light, quickly turning machines her military authori- 
ties were beginning to realize during the past half year. 
Yet even the heavy standard military machines could 
offer protection to a dirigible against ramming “loopers.” 
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Electricity soe 
Electrifying the St. Paul Rallroad.—The. 5 DY 
the St. Paul Railroad at St. Paul is now being “aula of 


and it is expected that the work will be done by the first 
of next January. Work is proceeding on the main lines, 
and it is believed that part of it will be operated elec- 
trically by the first of the year. 

Spanish Electrical Exposition.—It has recently been 
decided to postpone the International Exposition of 
Electric Industries that was to have been held in Barce- 
lona in 1915 until 1917, when the general Spanish exposi- 
tion is to be held. The combined exposition will have 
government recognition, and $1,800,000 will be con- 
tributed by the Spanish government toward the cost of 
building and other expenses. A like sum has already 
been contributed by the city of Barcelona. 

Platinum Discovered in Germany.—Electrical en- 
gineers will be interested to learn that extensive deposits 
of platinum have been discovered at Wendon in West- 
phalia, and that they are soon to be worked on a large 
scale. Hitherto, we have had to depend almost entirely 
upon the mines in the Ural Mountains for this metal 
which is so indispensable in electrical apparatus. Fully 
95 per cent of the world’s production of platinum has 
eome from Russia. 

Electric Cooker for Chicago Baseball Team.—As it is 
quite a journey to the downtown restaurants, an electric 
range has been installed at the ball park of the Chicago 
American League Baseball Club. It is equipped with 
three top-heating units and an oven with two additional 
units. One of the latter may be used as a broiler. On 
this range hot lunches are prepared for the athletes when 
they are too busy to go downtown for a meal. 

Miniature Motor.—Mr. I. T. Nedland, a jeweler of 
Hillsboro, N. D., says the Electrica® World recently ex- 
hibited at the University of North Dakota, Grand Forks, 
a working electric motor weighing 34 grains, the con- 
struction of which occupied his spare time for a month. 
The dimensions of the motor are as follows: Length, 
0.563 inch; height, 0,291 inch; width, 0.336 inch; diameter 
of armature, 0.071 inch; diameter of commutator, 0.0106 
inch. The armature, which weighs 4 grains, has six slots 
and six commutator segments. A 2.5-volt battery sup- 
plies the energy for operating this tiny power unit. 

Electric Fan for Horses.—Believing that horses like 
human beings can do a better day’s work after a good 
night’s rest, the Utah Light and Railway Company has 
taken steps to rid its stables of flies and to provide better 
ventilation. Accordingly in one stable where thirty-five 
or forty horses are kept, two 56-inch 4-blade ceiling fans 
have been installed and two 15-inch blowers. These are 
set in operation on warm nights in order to make the 
stable more comfortable. They also serve to keep the 
flies from pestering the horses, and, in order to keep the 
flies out of the stable, the windows and doors are screened. 
The horses are used by the company to supplement its 
electric truck and motorcycle service. The running ex- 
pense of the electric service is less than 40 cents per 
month per horse and is repaid many times over in the 
greater efficiency of the animals. 

Fire Damp Indicator.—A new fire damp indicator was 
recently demonstrated in London. The device is adapted 
to indicate the presence of fire damp in coal mines. It 
is based on the well-known principle of catalytic com- 
bustion resulting from placing platinum black in certain 
explosive gases. The device is in the shape of a torch 
with two differential thermo-electric couples connected 
in series with a sensitive galvanometer. Each thermo- 
couple is embedded in a bead of porous material, one 
of which beads is impregnated with platinum black so 
that in the presence of fire damp it will become heated 
above the other, and generate a thermo-electric current, 
which will deflect the galvanometer. In order to make 
the platinum black as sensitive as possible, each bead 
is heated by a resistance coil to the required temperature. 
As both of the beads are heated alike, there is no deflec- 
tion of the galvyanometer under normal conditions. 

A New Powerful Search-lamp is under test at the New 
York Navy Yard, in which high efficiency is obtained by 
using a greatly concentrated are light. Heretofore it has 
been found that after a certain intensity has been reached, 
further increase of current results chiefly in spreading 
the incandescence over a larger area of the electrode. 
In the new search-lamp, the area of the light source is 
even smaller than heretofore, because the electrodes are 
much smaller, and they are kept from rapid combustion 
by a cooling stream of aleohol vapor. The new electrodes 
are but 16 millimeters in diameter, as compared with 38 
millimeters for a current of 150 amperes in previous 
lamps. The alcohol vapor confines the illumination to 
the tip of the positive electrode which hollows out into a 
crater filled with incandescent fumes backed with white- 
hot carbon. The small spot of intense brilliancy ap- 
proaches.more closely toe the theoretical point of light 
which is necessary to secure a perfectly parallel beam. 
The strength of the beam of the new lamp is:about six 
times as great as that of the old. The alcohol vapor is 
generated by an electric resister. To obtain a uniform 
bathing of the electrodes in the vapor, they are rotated. 
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Science 


Rio Theodoro.—This' name has heen given by the 
Brazilian government, at the suggestion of Dr. Miiller, 
Brazilian Secretary of State for Foreign Affairs, to the 
river recently explored by the Roosevelt-Rondon expedi- 
tion, and heretofore known as the Rio da Duvida. Col. 
Rondon’s report on the expedition gives the geographical 
co-ordinates of a number of points along the river, making 
it possible to place the river in approximately its correct 
position on the map. These are quoted in the July 
nuinber of Petermanns Mitteilungen, and show the course 
of the river to be almost due north and south. 


The South American Expedition of the University of 
Pennsylvania Museum has completed a year of highly 
successful exploration in the region lying along the 
boundary between Brazil and the Guianas. Besides im- 
portant geographical discoveries, the expedition has ob- 
tained ethnological information relative to twelve differ- 
ent tribes, half of which were hitherto entirely unknown, 
including vocabularies and other linguistic studies, an- 
thropometric measurements, collections of myths and 
legends, and about 600 photographs. The next work of 
the expedition will probably be in the territory drained 
by the upper Rio Negro and the upper Orinoco. 


The British Association in Australia.—About 400 
members of the British Association left England early 
in July, and were due to reach Perth, Western Australia, 
August 7th, from which point they were to proceed to 
Adelaide. Here the retiring president, Sir Oliver Lodge, 
was to deliver a valedictory address. After four days in 
Adelaide the party was to proceed to Melbourne and 
Sydney, at which places the greater part of the addresses, 
papers and discussions would be heard. President Bate- 
son’s presidential address was to be divided into two 
parts, delivered at Melbourne and Sydney, respectively. 
Many excursions will follow the meeting. One party will 
travel across north Queensland, while others will visit 
New Guinea, where the commonwealth government has 
placed a yacht at the disposal of a specific anthropological 
investigation. 


Spectacles for Artificial Light.—Mr. H. E. Ives, an 
English physicist, who has been for some time investi- 
gating the production of light giving a daylight spectrum, 
has recently suggested the use of colored glass spectacles 
for viewing objects illuminated by artificial light when it 
is desired to see such objects exactly as they would appear 
in daylight. The glass would be covered with a collodion 
or gelatine surface, stained with aniline dyes carefully 
selected to filter out the light rays peculiar to artificial 
light. For each kind of the latter a special formula would 
have to be followed in preparing the spectacles. These 
spectacles would be useful in many industries, as, for 
example, the making of artificial teeth, where color has 
to be most accurately matched. They might also be 
lent to visitors at picture galleries, by night or on dark 
days, when artificial illumination is employed, in order 
to insure the most favorable view of the pictures. Many 
other uses will no doubt suggest themselves. 


Densities of Minerals and Rocks at High Tempera- 
tures.—A new method for determining the densities of 
minerals and rocks at high temperatures is described by 
A. L. Day, R. B. Sosman and J. C. Hostetter in the 
American Journal of Science. The substance is held down 
by weights under an inverted crucible of graphite, which 
is immersed in a bath of molten tin or silver. Tin has 
the conveniently low melting point of 232 degrees. The 
measurements are made by noting the weight required 
to pull down the crucible and the assay to a given depth 
marked on a stem connected with the crucible. The 
graphite is protected from oxidation by an atmosphere 
of nitrogen and carbon monoxide. The density curve 
of the metal used and the expansion coefficient of graphite 
are, of course, factors in the calculation of the results. 
One of the most interesting of these is that as the tem- 
perature (575 degrees) at which @-quartz passes into 
A-quartz is approached, a striking increase occurs in the 
rate of expansion. 


Exploration and Exploitation of Angola.—This large 
Portuguese possession, one of the least known portions 
of Africa, has recently been the theater of explorations 
on a very extensive scale by a French expedition under 
Count Jaeques de Rohan-Chabot. During the years 
1912—-1914 a total distance of about 4,350 miles was 
covered by the explorers, in the southern part of the 
colony, between the Atlantic and the Zambesi. Numer- 
ous positions were determined astronomically; magnetic 
and meteorological observations were made; and an 
ethnographic survey was carried out. The country was 
found to be very sparsely inhabited; in fact, there are 
vast territories without any inhabitants. The climate 
is unhealthful, and mosquitoes are a terrible pest. Never- 
theless, the exploitation of this region is now greatly 
interesting German capital. Several missions of investi- 
gation have been sent thither from the adjoining German 
colony of Southwest Africa, and plans are on foot for 
developing a railway system, to be connected with the 
German lines to the southward. 


Aeronautics 

A Lighting and Starting Improvement.— Patent No. 
1,103,195, to William R. Gordon, of Kinloch, Mo., pre- 
sents an air-craft of aerohydroplane type having a con- 
venient arrangement of boat body and planes with a 
special view to equilibrium and alighting and starting 
in uneven fields. 

Shooting a Parachute into Operative Position.—-In a 
patent, No. 1,103,233, for safety appliance for air-craft, 
Edward L. Waight, of San Franciseo, Cal., combines with 
a parachute case on an airship, explosive means for dis- 
charging the parachute from the case into operative posi- 
tion and automatically producing the explosien at the 
required instant. 

Another Gyroscopic Balancing Device for Aeroplanes. 
—William R. Jones, of Summitville, Ind., has secured ‘a 
patent, No. 1,102,515, in which is provided a gyro- 
pendulum which may be attached to aeroplanes, and is 
adapted for connection with the steering device to steer 
the aeroplane independently of the operator; also pro- 
vides means for automatically balancing and steering the 
aeroplane either horizontally, up or down, or spiraily, 
according to the preliminary action of the operator, 

Fins on French Machines.—The question of spiral! sta- 
bility is receiving some attention from French designers 
Our Paris aeronautie correspondent, Mr. John Jay Ide, 
tells us that the new army Morane-Saulniers are all titted 
with a vertical fin forward of the rudder. No doubt a 
fin was found desirable on the Moranes on account of the 
fairly great amount of side area forward. R. Esnauit- 
Pelterie was one of the first designers who realized that 
tail fins were desirable. His 1909 machines were fitted 
with them. 

The World’s Aeronautic Laboratories.—There are 
already six great aerodynamical laboratories scattered 
throughout the world. The oldest of these is that 
directed by Dr. Riabonchinsky, at Koutechino, in Russia: 
next comes that of M. Eiffel, in Paris, a private institu- 
tion where this famous engineer has carried out research 
work of inestimable value for years past. Paris possesses 
another laboratory, planned on an ambitious scale, 
founded at St. Cyr through the generosity of M. Deutsch 
and controlled by the University of Paris. At Rome 
there exists a well-equipped laboratory belonging to the 
Italian Aviation Corps, and finally there is the admirable 
aeronautical section of the National Physical Laboratory 
at Teddington. 


A Combined Bomb and Arrow.—M. Guerre, the in- 
ventor of an explosive projectile for destroying aireraft 
in the shape of a combined bomb and arrow, made some 
interesting trials of it from the Solferino Bridge in Paris 
The projectile consists of a small and very light bomb 
with a very sensitive detonator which can be set just 
before throwing. In the rear of the shell or head is a 
guiding piece with “‘feathers,’”’ resembling a short arrow. 
Several of the projectiles were thrown from the bridge 
down on a bed of sand on the quay, and they took fire at 
once, exploding at the same time. Such a bomb weuld 
no doubt do great damage to an airship, and it is well 
adapted for use in an attack of aeroplanes upon airships, 
for instance. 

Shortening the World Flight.—Commander J. Foster 
Stackhouse, of the British Antarctic oceanographical ex- 
pedition, has pointed out a possible saving of 400 miles 
in the Greenland-Iceland leg of the round-the-world flight 
to Arnold Kruckman, the Panama aeronautical com- 
missioner. The original route called for a 600-mile flight 
over the open sea from Greenland to Iceland, but Com- 
mander Stackhouse advises that the flight be made across 
Iceland instead of around the coast, because of the preval- 
ence of fogs off the coast. He also pointed out that the 
extinet ice-capped volcano of Iceland was visible for 160 
miles and would serve as a guide to the aviators when 
only a short time out of sight of Greenland, and owing 
to the numerous fishing vessels in those waters, the avia- 
tors would not be out of sight for more than half an hour 
at a stretch. 

New Aeroplane Wing Sections.—Amony the principal! 
tests carried out in the National Physical Laboratory are 
the determination of the lift and drag of various wing 
sections, the distribution of pressure on planes, the resist- 
ance of variously shaped bodies—such as airship hulls or 
aeroplane struts—and the various aspects of stability. 
These experiments have led to the evolution of a highly 
efficient wing section, which has been incorporated in the 
latest military aeroplanes. The ratio of its lift to drift 
is close upon 14% to 1; the under surface is almost flat 
only the upper surface being curved or cambered, thus 
showing that, contrary to the general belief a few years 
ago, the upper surface of a wing plays an important part 
in producing lift. The deepest part of the curve is situ- 
ated rather farther behind the entering edge than usual, 
being at a distance of approximately three eighths of the 
chord from the leading edge. By this means it has been 
found possible to avoid the sudden drop in the lift which, 
for some reason which still awaits explanation, occurs in 
the case of other types of wings when there attain an 
angle of about 16 degrees, and thus constitutes a seriou 
source of danger. 
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| The Opening of the Cape Cod Canal 


Saving Seventy Miles Around Cape Cod 











opening of the Cape Cod Canal, which 


\ "4 ITH the 
; took place on July 20th, one of the 


waterways in thi 


most important 


country has become available for 


navigation, but because of comparatively mod 





erate size d the absence of any spectacular engineer 
ing feat i its construction, so little attention has 
been given te the project in published descriptions that 


few people have any definite information in regard to 


the new canal, and a brief review of the principal facts 
relating to it seems appropriate at this time 

The canal preper is eight miles long, and is excavat 
el aeTOsSS (ie arrow neck at the base of Cape Cod 
on the Massachuset coust, and connects the waters 


of Buzzards Bay on the 


The Sagamore bridge near Cape Cod Bay. 


is 7,640 feet, which makes the curvature so slight as 
to be almost unnoticeable; and as the entire canal is 
to be brightly lighted by electricity at night, there will 
not be the slightest difficulty in making the passage 
at any time either night or day. The only obstrue 
tions that will be met are a few railway and highway 
bridges, but as these are all modern, rapid-acting 


150 the clear 
between piers, they should cause no practical delay. 
Through length the 
feet wide on the bottom, and the depth is 25 feet at 
mean but at three points in the 


the bottom width is increased to 250 feet to form 


structures, having a width of feet in 


most of its canal is about 100 


low water, 


passage 


}MUSS- 


immense suckers capable of handling 4,000 cubic yards 


per day were employed. In one place a considerable 


encountered, many of which 
be said that the 


accomplished by large 


deposit of bowlders was 


were of large size, and it removal 
of these, 
shovels, constituted the most difficult part of the under 
taking. The total 


said to have 


may 
which was steam 
amount of 
the 


At present the canal is open for vessels 


material excavated is 


been in neighborhood of 20,000,000 


cubic yards. 
not exceeding 15 feet draught, but it is expected that 
a depth of 25 feet will be secured in the near future, 
and the plans look fer an ultimate depth of 34 feet. 
Although the Cape Cod designed and 


passage 


was 


constructed wholly as a 





outh with those of Cayx 
(‘od Bay on the north 
this hortening the dis 
tance between Vineyard 


about 


Sound and Boston by 


seventy mile and enabling 
vessel to avoid consid- 
erable stretch of exposed 
and storm water that is 


made especially difficult 


for navigation by numer 


ous reefs and banks, to- 
gether with strong cur 
renis, and also by the pre 


valence of fogs md as a 


large portion of the traffic 
in these waters is by sail 
ing vessels and towing 
barge these factors have 
caused serious and regular 


delays net to speak of 
many losses of vessels by 
shipwreck Besides join- 
ing up the waters men 
tionet the canal has a 
wider significance as being 


im) important addition to 








commercial enterprise, al- 


ready the European conflict 
attention to its 


has called 


special value in time of 


war. While for some time 


Massachusetts Bay and the 


New England coast have 
been considered weak 
points that would be diffi- 


cult to provide for in any 
system of naval defense, 
the new canal has mate- 
rially improved the situa- 


It will 
date our big warships, but 


tion. not accommo- 
it will soon be able to float 


vessels large enough and 


powerful enough to make a 
blockade of Eastern waters 


impossible for foreign 
ships. 

The foregoing empha- 
sizes the fact that this 


canal is wholly the result 


of individual enterprise. 


While large sums of public 





money have been annually 





the series of protected wa 


terwavs which sare being 


perfected along a great 


the Atlantic coast, and which will greatly pro 


mote and facilitate extended coastwise navigation by 


hihi 
The 
nat se 


built 
difference of 
but 
no difficulties, and the slight cur- 


ure no locks In the canal, as it has been 


a le although actual 


the 


there is an 


1 few fect in water level between two ends, 


liffereice creates 


this 


rent is regarded as an advantage, for it is not suffi 


ently great to affect vessels passing through. It is 
expected that it will greatly assist in preventing the 
formation of ice during the winter months 

There ire ne kinks or cornet in the channe a and 
althuugh there is a trifling curve, the radius of this 


Eastern entrance to Cape Cod Canal. 


ing points for vessels, and in the approaches to the 
canal a width at the bottom of from 250 to 300 feet 
is maintained. These approaches extend the 25-foot 


channel to deep water at both ends of the canal, and 
length of about 
the Cape Cod Bay side a massive breakwater has been 
out 3,000 feet from the protect 
the entrance of the canal from the filling-in action of 
the waves and to form a shelter harbor for shipping 
using the canal. 


have a combined five miles; and on 


carried shore line to 


In excavating the canal most of the work was done 
by hydraulic dredges, as most of the material to be 


removed was of a sandy character. In this work two 


squandered on “pork bar 
rel” principles on obscure in 
land ditches whose use was 
entirely problematic, it has never been possible to in 
terest the Government in an enterprise that possessed 
the unusual merits of public value evident in this new 
waterway. 
Inconspicuous as this undertaking has been, it is 
undoubtedly one of the most important waterways com- 
pleted in this country for many years, as the immense 
water traflic with New England, amounting to 25 000,000 
tons per annum, has hitherto been obliged to make the 
long and dangerous detour around Cape Cod, resulting 
in long and constant delays and heavy losses to navi 
gation which have constituted a both 


severe tax on 


(Concluded on page 122.) 
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The Air Bomb : 
% . A New Method of Mining the Air 
. and of Thwarting an Attack by 
Flying Machine or Dirigible 
The Inventor's Explanation and a 
Critic’s Objection 
By Joseph A. Steinmetz and 
Carl Dienstbach i 
An attack from the rear. A contest of speed. 
Aerial Offense and Defense shortage will be always in proportion to the growing pose the adaptation of mine and torpedo, which 
° need of gunners for the land and sea batteries. play such a highly important part in naval war, te 


By Joseph A. Steinmetz 


warfare, like fighting on land or sea, re 


\ ERIAL 
f\ solves itself into offense and defense. 
The defense of land areas, for example the very vul 


nerable works of the Panama Canal, against attack 


and destruction by aircraft, can be successfully accom 


plished, as explained so fully by Mr. Dienstbach, by the 


aerial mines. This same scheme of defense 


as well to the battleship fleet afloat, the 


use of 
would 
units being so spaced that the balloons could not inter 


apply 


fere or entangle when blown about in turbulent air. 
The offensive action, or attack to destroy, involves 
problems new and more difficult, and here Mr. Dienst 
bach very ably sums up some of the possible troubles 
in a theoretical action The attack, for example, 
against a Zeppelin would be delivered by several swift 
ieroplanes directly as the arrow speeds to the mark. 
It is not contemplated to maneuver an aeroplane with 


the pendent bomb hanging free. At the moment before 


passing over the object to be destroyed, the bomb is 
reeled out by gravity, and the speeding machine is 
across and beyond before the feed reel is checked. 
Using the enemy as the resistance body over which the 


f a thousand feet 


wire is pulled permits of a run out « 
fatal charge is exploded into the 
attack at 


or more before the 


Such an night or in uncertain 


weather, foggy or windy, would be irresistible, and the 


opposing artillery would be at a serious disadvantage. 


In a black night the destroying aeroplane would fish 
for the noise of the enemy in the void below, and no 
matter what the swing of its deadly tail, could soon 
hook and destroy the leviathan of the air. 

The aeroplane artillery units thus far devised have 


not been mounted to repel attack from the rear, but 
rather in view of forward action. 
In no sense does the Steinmetz aerial offensive de 


vice usurp the place of the artillery, but supplements it. 
This fact would be developed in an engagement between 
two aeroplanes mounting guns, such as the bow mounts 


of the Voisin, Benet-Mercier, Farman, Deperdussin, 
and other French aircraft. The attack would involve 
a swift approach, and as was suggested in a recent 


hewspaper review accredited to Lieut. Bellinger operat 
Ing our O. W. L 


“one aeroplane could ram and destroy the other.” 


Cruz, 
This 
Is too expensive and wasteful a process of elimination. 
The 


Plane slit open and ignited a dirigible, was an example 


planes with our fleet at Vera 


recent dreadful tragedy in Austria, when an aero- 


of ramming. Therefore, with artillery equipped aero- 
planes in action and coming together at a mile-a-minute 
speed, the result must be either a successful disabling 
shot, a head-on crash, a quick bank, or a vault over. 
The the unit 


would rise over the enemy, disconcerting his range, and, 


plane equipped. with Steinmetz bomb 


letting slip at the instant of incidence the death-deal- 


ing tail, would finish the affair. 


The weight units with ammunition runs 


into hundreds of pounds, whereas the trailing bomb and 


of artillery 


Wire reel equipment complete weighs but 25 pounds, and 
can be used with light weight aeroplanes by 


enced civilian operators. 


inexperi 


In time of war the units could be issued from stock 
in unlimited and attached in an instant, 
Without the delay and heavy expense of creating and 
mounting untried 


quantities 


guns, more or less of experimental 
Indeed, it will always be a serious matter to 


train this 


models. 


find and sufficient aerial artillerists, and 


There is another phase of the pendent bomb destruc- 
tive units not touched Mr. Dienstbach; the 
attack at ground level in destroying the hangars and 

the and commis 
troop and 


upon by 


dirigibles at rest, igniting gasoline 


sariat supplies, derailing trains, crippling 
transports. 

On water the attack could demoralize landing par 
the battleships, blow off the 


periscopes of submarines, and perform similar service, 


ties, smash wireless of 
impossible at night by aeroplane artillery. 

A quick mobilization for war of the air forces would 
include civilian aviators flying private craft and unfa 
miliar with artillery science. 
In Germany owners of large motor trucks are subsi 
dized as army transport units to serve in time of war 
In some such manner must privately owned aircraft be 
counted as part of the aerial defense of nations. 

Such an air force must be available at almost instant 
notice and must be lightly equipped and mobile, able to 
defend itself as well as to destroy. 

The civilian aviators and raw 
skilled artillerists, but must, wasp-like, be able to strike 
and sting with pendent delivering out of the 
blackness of the night down to the enemy their coup-de- 


recruits will not be 


bomb 


grace, 


A Criticism of the Steinmetz System of Aerial 
Offense and Defense 
By Carl Dienstbach 
are the analogies between warfare at sea 


S° close 
J and in the air, it was no more than natural to pro- 




















Attacking with pendent bomb. 


aerial conditions. The thought has been amplified and 
perfected in an interesting device recently patented by 
Mr. Joseph A. Steinmetz. Thi 


has the advantage of great simplicity and cheapness 


an American, device 


As its inventor was well aware that the largest aerial 
dreadnought may be destroyed by the smallest amount 
of explosive, he hit on the idea of merely combining 


three well-known elements. He suspends a hand 


grenade from a small “pilot” balloon held to the ground 
When the wind 
substitution of a 


by a long piano wire. is high he 
the 


with the meteorological box kite in daily use at 


pro 


poses device entirely identical 
aero 
logical observatories for lifting meteorographs to great 
differently 


pended, takes the place of the meteorograph 


heights. The hand-grenade, somewhat Sus 
Inasmuch 
as the Lindenberg observatory in Germany publishes 
daily every change in the location of its kite wires and 
employs beacons at night as a warning to aeronauts, 
the the Steinmetz 


more as it may be readily manufactured and distributed 


use of device is obvious, all the 
in immense quantities, and, once established, be 
feeble 


The small balloons may be sheltered on the ground in 


oper 


ated by an army of unskilled non-combatants 


any stable or shed and be sent up or hauled in at wiil 


by any sort of reel or windlass. The one rather com 


plex accessory required would be a gas-carrying auto 
the 
German 


mobile, such as is used for replenishing of the 


dirigibles in inac 


the 


diminished gas supply of 


cessible places ; rounds of whole 
field must be the 


cubic feet of pure gas from steel bottles. 


for daily mine 


made to refresh balloons by a few 
The experience of meteorologists, however, tends to 
that the handling of kites is by no 


simple or easy, and that the wholesale use of the de- 


show Meaus 


vice which constitutes its chief value will, therefore, be 


likely restricted to calm weather. This suggests at 
once another indispensable accessory—a signaling sys 
tem to the multitude of unskilled operators for in 
stantly passing the command to “haul in.” Such an im 


portant decision may obviously not be left to their tndi 
vidual discretion. 

A curious and entirely novel use seems to suggest 
itself 


are not 


here for wireless telegraphy. Optical signals 


acoustic ones too audible: and 


Dut 


dependable ; 


signaling by wire is too expensive. Wireless is 


excellent for distributing intelligence. 
time that 


Its very essence 


is distribution, and it seems high this pecu 
liarity, which for regular commercial telegraphing rep 
resents rather a necessary evil, should for the first time 


be turned to advantage in war. As the distances to be 


bridged from a central station are comparatively smali 
the reliability is irreproachable, and the simplest appa 
ratus suffices. The receiver reduces itself to a “mat 
pillbox” before the eyes of the unskilled operator, with 
a little dial on 


for hauling in. 


which one single change indicates th: 
Wireless, 
in its usual employment, becomes again such a marvel 
in this that 


possibilities are not more thoroughly exploited. 


now so commonplace 


instant 


novel rdle, one wonders why its hidden 

The value of the Steinmetz device is not diminished 
as much as it may seem by restricting its use to calm 
air, for the simple reason that the enemy's dreadnought 
dirigibles will obviously operate at night, and will pick 
out the calmest of the generally calm nights for finding 
their objects of attack and casting their with 


something like accuracy 


bombs 
The moral effect of expecting 


to run into a mine at any nook and corner wil r 


| more 





especially, if it will 


restrain 
sireraft from operatit in weather in which they are 
most to be feare | 


As the value of the Steinmetz device lies entirely in 


quantity warning against its use in turbulent air 
seems justified Observation officers in the baskets 
of military captive balloons in any wind are often 


iuted down seasick after having been blown about It 





would not take a torm long to transform an aerial 
mine field into a hopele tangle of live bombs which 
would present come down on the heads of those that 
were { ! rot ted 
The aeria! mine is inferior to the sea-mine not only 
in its vulnerability to currents, but also in its visibility 
Furthermore, | innot (at first sight) be more danger 
us to alr t i sea-mine would be to submarines, 
which. unlike hip ire likewise not restricted to one 
el of flotath Against all these handicaps the air 
in oppose only its cheapness and lightness. The 
former quality allow its use in countless quantities, 
the latter cove not only one but many levels of flo 
tation, 4 in alreraft striking a wire will most probably 
strike the mine a ve just because the wire will in 
stantiy cut inte the soft outer material of the tru 
ture, and unless it tears, provide for itself a guide 


from which it cannot slip until it has hauled the mine 
at its end against the moving craft 

Visibility i more serious drawback, as the first 
be lloor ighted would be undoubtedly the signal for a 
Zeppelin to rise to its top level of flight, but that in 
tself would be protection to those below But as effi 
clent alming requires comparatively moderate altitudes 
the Zeppelin might not wish to rise higher than 
necessary above the level of that first balloon It is 
at once seen how important it is to anchor these bal 
t variety of levels, all, of course, as high as 


allotting the lengths of wire accord 


it t the kill of rmsiness of the operator Diseoy 
ing the balloons at night would be at best like guiding 
i tem mer it night among icebergs Compared to the 
pace of a modern Zeppelin, the “Titanic’s” fatal speed 
was insiguificant It is seen at once how useful all 
mines will tn reducing the peed of attacking ail 
eraft, in making it possible to spot them with search 
lights and 4 at them 
Mr. Steinmet ilse proposes to turn his mine into a 
torpedo, or means of offense, by omitting the small bal 
ane mpending the bomb by a long wire from a 
dirigible or an aeroplane Iie thus intends to “hook 
other aircraft with an explosive grappling device, by 


dragging the wire from above across the bulk of a 


dirigzible or an aeroplane The plan has the merit of 
implicity without previous alteration any aeroplane 
dirigible may thus be equipped for attacking 
But its efficien is far more problematical than the 
mining scheme Unless the attacking craft follows a 
rigidly straight course for miles without change of 


peed, the bomb at the end of the long wire is bound 


to oscillate through an immense are. Even so, the wind 
should rock the light bomb easily If the attack re 
juires lively maneuvering —as it naturally should with 
the enemy trving to dodge the course of the bomb 
wil very erratic; and the wire’s direction 
become so irregularly different from that of the 
attackin craft that the enemy's being hit will 
be as much a matter of accident as with a sta 
tionary mine if it were possible to set a whole mine 
fiekt moving: in other words, fly a whole flock of aero 


planes in close order, each dragging its bomb—the plan 
would evidently be even more efficient than stationary 
mines But it would, obviously, quickly result in a 
general disastrous entanglement \ few widely scat 
tered bomb-dragging aircraft would, on the other hand, 
be worse tha i few widely scattered mines. They 
nspicuous and, moreover, at any pos 
‘ible range of their erratic weapons the point-blank 
high-angle fire of the enemy would be of deadly accu 
racy Generally speaking, as meritorious as the modi 
fed mining idea may prove in the air under certain 
circumstance as misplaced seems the idea of aerial 
torpedo attach For this there is no object, because, 
unlike at sea, in the air a sheil hit is just as deadly as 


a torpedo hit 


Suspending Life 
By the Paris Correspondent of the Scientific 
American 


| r appears from Dr Becquerel’ 
eurches that life can 


actually be suspended for 


remarkable re 


periods of time which can last almost indefinitely ; then 
the organism, which appeared quite dead before, is seen 
to come back to life and resume its usual functions 
The importance of the following experiments made 
upon the lower orders of life can hardly be overesti 
mated, for the results are of such a nature as to estab 
lish to all appearance that life is not a continuous 
phenomenon, but can be actually stopped, then to re 


commence The following was written for the 





leading Paris newspaper, Le Matin, by Dr. Becquerel, 
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who has a prominent position in the botanical depart 


ment of the University 

It may be asked whether it is possible to suspend the 
vital functions of a living being and thus free him from 
the action of time for an undetermined period, then 
bring the subject back to life again. Such is the far 
reaching problem which biologists have before them in 
connection with the phenomenon of “latent life,” that 
singular faculty possessed by microbes, spores, eggs of 
certain crustaceous animals, seeds of plants, and even 
completely developed animals such as rotifers and other 
lower orders In all cases they appear to undergo a 
natural mummification from the fact of drying up, and 
can wait several years or even much longer, then com 
ing back to life under favorable conditions for their 
evolution However, in nature it is quite difficult to 
ascertain whether such germs have their life only 
slowed up or really stopped, for their drying is not 
complete and their protoplasmic substances always con 
tain a certain amount of water or gases which serve to 
keep up their physiological functions, even though in a 
very feeble state. But in the laboratory the result is 
not the same, for we now possess more powerful means, 
and by using almost perfect vacua, very strong agents 
for removing the water, and sources of heat, it becomes 
possible to keep the germs alive and at the same time 
remove all water and gas from their cells. Prof. 
Maquenne demonstrated this in the case of wheat 
grains, castor bean and others, and the author did the 
same with pea and buckwheat. It was thought that per- 
fect suspension of life had been thus realized, but others 
maintained that such was impossible, and were it so, 
that death must ensue. The vital functions were not 
actually stopped, but only very much slowed up, for 
there may be a very slight difference between an al- 
most and an entire suspension of life which is enough 
for the purpose br. Beequerel then undertook to an 
swer this objection by the use of the extreme cold 
afforded by liquid air and hydrogen. The striking ex- 
periments made by Pictet, Dyer, Fadyen, and Dewar 
showed that germs could resist such intense cold, but 
the germs still contained water and gas and were not 
placed in a vacuum. To make the result conclusive, the 
three conditions for suspension of life must be united, 
that is, greatest amount of dryness, highest vacuum, 
and greatest cold. The author was fortunately able to 
realize all this at Leyden by the aid of the eminent 
scientist Kammerlingh Onnes, who placed the resources 
of his laboratory at his disposal. Thus the specimens 
could be kept for three weeks at the temperature of 
liquid air ¢ 1m) deg. Cent.) and then for seventy 
seven hours at the extreme cold produced by liquid 
hydrogen ( 250 deg. Cent.), using grains of wheat, 
mustard, spores of aspergillus and others, and various 
bacteria, all of which were kept in sealed glass tubes 
having the greatest possible degree of vacuum. The 
three conditions of cold, dryness, and vacuum were now 
realized to a remarkable degree. It is gratifying to 
state that the experiment was a complete success. All 
the grains at the end of one year and the spores after 
two years in vacuum, once planted or otherwise allowed 
to grow, were seen to germinate quite as usual. It is 
to be noticed that in this very special case the ceils 
were deprived of water and gas, and the protoplasm 
became hard as stone and lost its state of colloidal solu 
tion, at least while it was under the combined action 
of cold, dryness, and vacuum. It can no longer be ob 
jected that the life is only much slowed up, for it is 
well known that life without water, gas, and chemical 
reactions is impossible. Dr. Becquerel thus maintains 
that the experimental suspension of life, all the while 
with the possibility of coming back, and this for a time 
which appears to have no limit, is perfectly realizable. 

Such a result brings about physiological consequences 
which are most interesting. In the first place, it re 
futes the great principle of the continuity of vital phe 
nomena, by which it was affirmed that life is a succes- 
sion of uninterrupted phenomena which could not have 
the least stopping without causing death. The axiom 
life comes from life” now receives a setback, for in the 
present case life is actually stopped, then it commences 
again. Before the present phenomena it will be impos- 
sible to maintain the “vitalist” doctrines which certain 
scientists and philosophers still uphold. Life is not, as 
they think, a mysterious force or a directive power 
which comes from a world in which physics and chem- 
istry have no part and which for that reason escapes 
the inflexible determinism of natural phenomena. Con- 
tinuing the ideas of Claude Bernard, the author takes 
the ground that life is no more than the exceedingly 
complex physico-chemical working of protoplasmic or- 
ganisms, which are determined by their incessant rela- 
tions, their continual exchanges with elements of mat- 
ter and different forms of energy. 

Not less disconcerting and of wonderful scope, are the 
biological consequences of the suspension of life. By 
using such methods in the laboratory, it will be, per- 
haps, possible to preserve specimens for as many cen- 
turies as need be, using, for instance, germs of certain 
vegetable species and to hand them down to our suc- 
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ecessors as check specimens or points of comparison in 
order to determine the amount of evolution of such 
species, comparing the new with the old. Then another 
remarkable conclusion enters in, that when the sun’s 
energy fails—and that will happen sooner or later in 
some hundred thousand centuries—when all the living 
beings perish, their germs may be preserved in a latent 
state of life for a very long period after that. In fact, 
the three conditions of vacuum, dryness, and cold 
would then be realized. It is a question what would be- 
come of all the germs which are preserved on our planet 
when it takes the conditions of the moon, for instance. 
Were the earth to come under the influence of a new 
sun, it may be asked whether the new radiations would 
awaken the germs to life, and thus commence a new 
animal and vegetable reign. Or if not, the planet might 
break into fragments from shock or explosion and the 
meteoric fragments charged with the germs, as Lord 
Kelvin thought, would go to re-people new worlds. 
Probably not, the author thinks, for chemical and 
microscopic examination of meteorites does not bear 
out that idea. 


Plants and Disease 
YO closely is the idea of suffering associated in our 
minds with that of disease, that it appears at first 
sight a mere figure of speech to refer to certain dis- 
A very little reflec- 
tion, however, shows that the term is fully justified, 


orders in plant life as “diseases.” 


and that pain, while a very frequent concomitant of 
disease in animals, is not its chief characteristic. In 
fact, such pain may be regarded as a danger signal, 
warning the organism to take action against an enemy. 
And just because the higher plants do not actively op- 
pose enemies (since they have, in the majority of cases, 
no mobile organs) there has been no occasion for a 
sense of pain to be developed in plants. 

How, then, do plants react against injury? How 
do they resist such attacks? 

It may shed some light upon this question if we 
briefly consider the corresponding inquiry: How do 
animals react against injury? In this case we find 
that there are two distinct methods employed. An 
illustration will best explain this point. 

If the enemy is sufficiently large to be discernible by 
the senses, the organism reacts either by seeking pro- 
tection in flight or under cover, or by warding off the 
enemy by direct counter attack. But with invisible 
foes—microbes—this method fails; the organism then 
has recourse to physiological and chemical weapons of 
defense. The phagocyte or amoeboid cells of the blood 
do their best to devour the invading hosts of microbes. 
At the same time antitoxins may be manufactured in 
the body to counteract the toxins or poisons produced 
by the bacteria. Now a plant is to all intents and 
purposes blind, deaf, and devoid of all our finer senses. 
It must, therefore, react against many enemies plainly 
visible to us, just as we react toward the invisible 
microscopic hosts. The fly alighting on cattle in the 
pasture is promptly whisked off by a member specially 
provided for this purpose. But an insect alighting on 
a plant is free to make such attack as its nature 
prompts, for the plant in all but a few exceptional 
cases of insectivorous species, neither sees nor feels the 
enemy, hor, even if it did so, would it be able to ward 
it off by action. 

It is, therefore, only reasonable to expect that plants 
may in a large measure use chemical means to ward 
off not only microscopic, but also larger enemies. We 
should naturally expect that plants, devoid as they 
are of active means of defense, sliould have developed 
to a rather higher degree than is the case in animals, 
various passive means of defense. Among such there 
readily occur to our minds thorns and prickles, which 
indeed are extremely common protective devices in 
plants. But is it not very probable that plant juices 
also may serve to keep off insects and other enemies? 
If so, we should expect that any degree of malnutri- 
tion, any deficiency in soil, any excess of moisture or 
other untoward circumstances, should immediately ex- 
pose the plant to the danger of invasion by insects and 
other pests. And vice versa, we should argue that the 
most rational method of fighting such invasion would 
be, not so much to attempt the often extremely difficult 
task of exterminating the preying species, but rather to 
strengthen the plant so as to enable it to manufacture 
those juices by means of which it wards off enemies. 

Plausible as these conjectures appear, it must be 
admitted that facts are not wholly in harmony with 
them. For while in some cases plants are very strik- 
ingly more susceptible to insects when the plants are 
weakened, authorities tell us that in most cases the 
insects seem to find vigorous plants just as susceptible 


as the weak ones. With fungous and bacterial diseases 
the greater susceptibility of weak plants is more gen- 
eral, although not universAl. The cases in which plants 
are suffering from malnutrition, abnormal soil condi- 
tions, excessive moisture, or other unfavorable circum- 
stances, are very large, however, and such plants are 
found more susceptible to these diseases, 
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Correspondence 


[The editors are not responsible for statements made 
in the correspondence column. Anonymous communi- 
cations cannot be considered, but the names of corre- 
spondents will be withheld when so desired.] 


Science and Baseball Pitching 
To the Editor of the ScrentiFIc AMERICAN: 

A thing greatly to be desired is a testing place for 
baseball curves. I suppose the best place would be on 
the premises of one of the league grounds; handy for 
leading pitchers in turn from all parts of the country, 
as well as for local men; but conducted by residents, 
e. zg. a few men in turn appointed by the scientific or 
athletic department, or both, of some nearby college or 
association. The apparatus would be cheap—a few 
small sereens for right and left curves. Up and down 
deviations, if gone into, would require something more. 
Here could be carried on for a considerable length of 
time (as desirable) an accumulating, confirming series 
of tests; e. g., as to how often, relatively, balls curve 
out of the plane of the parabola; if it is caused only 
by twirling the ball; if it can be done at will; or how 
frequently; by what pitchers or class of pitchers; 
which revolutions, right or left, produce which curves, 
ete. The accumulated and reliable data would be of 
great practical use to pitchers (as we shall notice fur- 
ther) and to science. Better find out just what really 
happens, and how much, before trying to explain how 
or why it happens. 

There seems to be an almost universal belief in the 
wide use of in and out, up and down “shoots,” “fade- 
aways,” “floating corkserews,” ete. The scientific mind 
naturally asks (1) why this large belief in this large 
performance; (2) what cause there may be for some 
curvature. These are not necessarily the same ques- 
tion. There was some advantage in the old-fashioned 
college curriculum, including, e. g., something of both 
psychology and physics. In all the published discus- 
sions that I have seen it seems to be taken for a set- 
tled fact that all this throwing of wide curves is going 
on all over the country, and that it is up to the mate- 
rial scientists alone to explain it all. Psychology sug- 
gests, e. g.. how much of what most people believe is 
from hearsay. How many out of tens of thousands get 
squarely in front of pitched balls and try to see if there 
are lateral curves? In a case like this the opinion of 
the great majority is utterly worthless. Next, of those 
who have carefully tried to see, how many know the 
absolute requirements; that you must get the catcher 
out of the way and have your eye exactly in the plane 
of the parabola to see whether the ball goes out of that 
plane. And how is any human being going to know 
just where that invisible plane is going to be? So much 
for those who simply say, “I have seen it.’ As an ap- 
proximate test of appearance, I stretched a fine wire 
about sixty feet long. On it I hung a baseball by a slid- 
ing ring. To the ring I attached a small fish line, and 
arranged weight and pulleys so that when released the 
line would draw the ball swiftly to the other end of 
the wire. If I placed my eye at the wire, of course the 
ball would seem to come straight all the way. But if 
I was a little away from the wire, the ball would seem 
to come straight toward me at first (so sharp the angle 
of deviation) and then to swerve off quickly toward 
the last. This, I repeat, was only a test in appearance. 
The curve of the falling ball would complicate it more. 
Optical illusion is more common than many imagine. 
Everybody used to believe the sun rose and set, because 
they “saw it.” They killed Bruno for denying it. Some 
insult people now for doubting what they “saw.” Ani- 
mal painters always thought that horses ran in a cer- 
tain way tiil the kinetoscope proved them entirely mis- 
taken. In moving pictures (founded on optical illu- 
sion) there is a special illustration of curves, viz.: If 
there is represented something coming from a distance 
toward the spectator, say a railway train, it will seem 
to come straight toward you, or almost so, and just as 
it passes, to curve or swerve off to the side in a most 
astonishing way. But we know there could be no such 
curve in the railway track. Suppose your eye is half 
a foot off the parabola. The ball in coming ten feet 
deviates only about an inch from your plane, so sharp 
is the angle, and in half a second it whisks by you half 
a foot to the right or left. Of course, it seems to curve, 
especially at the end of the flight. So much as to the 
“they say” and the “I saw” and the psychology. What 
influences more educated and even skeptical minds is 
that writers in leading magazines refer to those curves 
as settled by experiment. From these and from arti- 
cles that I could obtain on the subject, about all that 
I could learn was that a long time ago the experiment 
was tried with “two posts,” that about forty years ago 
it was done at Yale; thirty years ago a prominent 
pitcher, on the eleventh attempt, pitched a ball that 
went on the west side of a 2-inch stake, on the east 
side of a 5-inch fruit tree, and on the west side of an 
inch rake shaft; and one, I think, with better appa- 


SCIENTIFIC AMERICAN 


ratus, somewhere in Ohio. These experiments should 
not be denied or underrated. They aimed to see that a 
certain thing could be done. But they are not scientific 
proof of all the curve pitching that the masses talk 
about. I would say, by the way, that less than three 
posts can prove nothing, and posts, trees, and sticks 
leave some room for doubt. I used three screens. I 
may add that I did not succeed in pitching any curves. 
However, I had to move away soon. I left the screens 
on the grounds, but never heard of anyone succeeding, 
although there were some wonderful “curve pitchers” 
about. With all the talk and print about curve pitch- 
ing all over the country by amateurs as well as profes- 
sionals (the wonderful shoots, jumps, ete.), one would 
think what a skillful science and practice it must be by 
the great league pitchers. (Of course those men are 
not responsible for what is said about them.) But 
what do we find? Mr. Irwin said the great professional 
pitchers he consulted did not pretend to know the 
theory of curves. One thought of trying to see if he 
could pitch curves purposely as he wished. This is the 
great age of science, and baseball is an obsession of 
this country, and still all this curving is asserted and 
denied. 

As to explanations, so far: We know that a sud 
dent gust of wind coming at the eleventh or other 
time will deviate a ball some. But that is not frequent 
enough to confuse a series of tests, or could be guarded 
against. 

Mr. Irwin and the professors seemed to see the in 
adequacy of the twirling theory, and they threshed out 
in vain the falling of various bodies through mediums 
of various densities (reported in Collier’s Weekly). I 
would suggest the fact that all bodies falling through a 
medium near their own density are liable to deviate, as 
a feather or ping-pong ball in the air, or a billiard ball 
or marble in water when it gets down where the water 
is nearer the density of the ball. But the air is noth- 
ing like so dense as a baseball. And we know that the 
thrown baseball does not slow up like those falling 
balls. The theory of air compression was discarded. 

Can we suppose that if projected balls were given to 
unaccountable deviations gun practice would be so re- 
liable and accurate as it is? 

The revolving of a ball on its course causes deviation. 
But how much? A rifle ball is revolved on a plane per- 
pendicular to the course to keep it straight. We will 
only note here that it requires a tremendous explosive 
force to do it. <A cricket ball is not pitched as fast as 
a baseball, and a little twirl when it strikes the ground 
will deviate the rebound some. A tennis ball is smaller, 
has a frictional surface (purposely), and the racket has 
a broad and very rough face, so that by a slanting, 
grinding blow the ball can be made to revolve with 
great rapidity, and the grind on the ground will give a 
greater deviation still. A golf ball is small, trenched 
or corrugated, and when hammered with a hard club, 
so much heavier than itself, with a slanting stroke, it 
will spin and curve considerably in its long flights. The 
wind also has quite a chance at it, too. The billiard 
ball receives a shot-like, longitudinal impact from the 
cue and twirls on the frictional cloth, and being heavy, 
retains its motion the longer. A baseball hammered by 
a bat on one side, that is, a heavily batted foul, will 
spin considerably. Now, a baseball has no ground or 
cloth table-cover to spin against. And to compare its 
revolutions in the air with those other balls we will 
have to imagine a baseball fired from a rifled cannon, 
or hammered by a golf club several times its weight, 
wielded by a giant, and allowed to soar a long distance ; 
or by a giant tennis racket, ete. It would require a 
human hand of steel, swivel wrist, and explosive revolu 
tion; a kind of “double million magnifying glass” gyro 
scope, as Sam Weller might say. But anyone can get 
some idea of what a hand can do in revolving a base 
ball. Color part of a ball, so as to see better, and let 
watchers stand near the line along which the twirler 
pitches the ball. Anyhow, if it spins rapidly it will 
not always stop on striking the ground, and some of its 
spinning will be seen. Then there is the handicap of mak- 
ing it revolve to the right or left, up or down, and all in 
addition to the strain of control and speed, without which 
the best pitcher will be batted all over the grounds. A 
practical question is, is it wise for a pitcher to addi- 
tionally strain and distract himself by that which is 
not yet systematically tried out and reported? And, by 
fuller facts, theories of explanation ought to be helped. 
One of these is that friction of the air on the side of 
the ball revolving forward is greater than on the side 
revolving backward, and acts as a brake to swerve the 
ball to the forward revolving side. I knew the head 
of a high school who held this theory, but taught the 
pitchers to twist the nose of the ball in the direction 
he wanted it to curve. The Bernouilli theory is that the 
side of the greatest velocity is the side of the leaSt 
pressure from without. Is not the side of the greatest 
velocity the side of the ball that is revolving forward 
in the direction of the ball’s flight? And is not the 
side revolving backward the side where the air goes by 
the ball less rapidly, the side of the greatest pressure 


from without? According to the theory, the ball would 
be pushed to the side revolving forward, the side of 
less pressure. But Prof. Franklin seems to me to draw 
the opposite conclusion. 

Suppose a pitched ball is revolving nose to the left. 
Pressure and purchase being greater in front than be- 
hind, it would seem that the ball would claw or work 
itself to the right. Also, the right being the side of 
greatest velocity, least pressure, the bail would tend to 
the right, by the Bernouilli theory. These forces might 
be true and yet overbalanced by a third and greater 
force, which we may call the wedge. The surface of 
the revolving ball on the left front quarter is by fric 
tion sweeping the air out of the way and backward, 
while on the right front quarter it is sweeping the sur 
face air inward and forward against the oncoming air, 
so that the greater resistance pressure on that quarter 
wedges the ball over to the left. As a ship moves for 
ward, if there is a little more floating ice on one bow 
it will tend to wedge the bow over to the other side. 

I repeat for emphasis (1) most of what we believe is 
from hearsay; (2) that those who only say “I have 
seen it” should consider that, for one to see and know 
the curves in question, he would have to know just 
where the plane of the parabola is and have his eye 
there; (3) optical illusion is more common than the 
unscientific imagine and seems to have been ignored in 
this discussion; (4) a testing place, carried on for a 
reasonable time, would be a benefit to players and 
science. S. C. THOMPSON, 


Ocoee, Fla. 





The Current Supplement 

pars device for measuring stellar radiation, de 
4 Ascribed in the current issue of the SuprLemMent, 
No. 2015, appears to make possible more extended in 
vestigations in an interesting flield.—-The Westinghouse 
turbine reducing gear is described, and the ingenious 
construction that has made it practical is fully illus 
trated.—Sir Ray Lankester tells how to get struck by 
lightning, and how not to, including much useful in 
formation about lightning.—In the riddle of Mars the 
theory of the canals is discussed from a new point of 
view.—Some important harbor improvements in the 
island of St. Thomas are described and fully illus 
trated.—The first contest for safety of aeroplanes, at 
Paris, tells the story of what the Sperry gyro stabilizer 
did, and an illustration of the apparatus is given.— 
Recording moonlight and night cloudiness cails atten 
tion to an entirely neglected branch of atmospheric ob- 
servations and records, Other articles discuss the pro- 
tection of battleships against submarines; the geologi- 
cal action of man in changing the topography of the 
earth, and a survey of the manufacture of aicohol 
from wood refuse. 


What It Costs to Kill a Man in War 

HEN the Lane Medical Library of Stanford 

University was dedicated on November 3rd, 1912, 
Dr. David Starr Jordan delivered an address, in which 
he stated: “In modern war, it now costs on the aver 
age about $15,000 to kill a man. In the late Boer war, 
this expense ran up to nearly $40,000. It is cheaper 
to save men, It is cheaper to stop killing. In our own 
country, in the time of peace, when nothing but peace 
is possible among civilized nations we spend nearly a 
million dollars a day on matters concerned with past 
or future wars; $850,000 a day, on future wars alone, 
that we may not be caught napping when the day of 
the impossible shall arrive.” 


Bleriot and His Supposed Transatlantic 
Machine 

from recently appeared in the daily press a state- 

ment, credited to Mr. Arnold Kruckman, that Louis 
Blériot is building a four-motor transatlantic machine 
Immediately upon the publication of this announce- 
ment, we requested our Paris aeronautic correspondent, 
Mr. John J. Ide, to investigate the matter. He for 
wards us a communication from Blériot, in which it is 
stated: “I have not the slightest intention of con 
structing a machine for crossing the Atlantic, and still 
less for a journey around the world. I know nothing 
at all of the apparatus to which you refer.” 





Surveying with an Automobile Truck.—Jn extensive 
surveys to be made this summer by the Coast and 
Geodetic Survey and the Geological Survey, between 
Barstow, Tex., and the Pacific Ocean, an automobil 
truck will be used for transportation, in place of horses 
and wagons. A special machine is used for the purpese, 
equipped with solid rubber tires, dual behind, and extra 
tanks for gasoline and water. The same plan was tried 
with great success in two previous seasons; last year, in 
surveying between Denver and the Canadian border, it 
was estimated that the expense of this mode of trans- 
portation was about half of what it would have been if 
horses and wagons had been used. 
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German Artillery in the War 
\ RTILLERY hes always played an important part 
4 in the military operations of the German army 


taken as of 1012, Germany had 3,866 field guns against 
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This end is achieved without any sac- 


long invariable recoil, and by the employment of wheels 
fitted with feet after the manner of the Diplock pedrail. 
The Krupp designation of this piece as a howitzer 


According to the latest figures available which may be 
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earriage upon which the arm is mounted comprises in 


reality two vehicles. The barrel or mortar proper is 


carried upon one carriage, while the other carries the 


mounting with the recoil brake and the two air reser- 
voirs. In transport the two pieces are hauled separ- 
ately, the main 
whee.s of each 





for Austria 
Ttissta <OOTIES 
to have been a 
pre -£ & gownl 
eustomer of the 
f,;ermanh gu 
shops, for she 
has no te 
than 4.452 fleld 
guns. Eogland 
with 1,170 field 
guns is ont 
elassed by 
Italy with 1,470 
gun (rerinan 
artillery is in 
the front rank, 


and the great 








enrriage being 
shod with feet, 
so us to permit 
passage over 
soft ground 
without sin k- 
ing, while haul- 
age is carried 
out by gasoline 
motor cars, as 
being more 
suited to the 
work than 
horses. Upon 
arriving at the 
position of fir- 
ing, the mount- 


ing carriage is 








Krupp estab 


lishment is one 


of the indus Kore, 11 inches; length, 11 feet: shell, 


trial woe 


of the worid 


The 11-inch howitzer is ‘hauled by cars. 


powder, 38 pounds; maximum elevation 





planted first, 
and then the 


65 degrees; maximum range at 65 degrees second carriage 


is moved up 
from the rear, 





Now we have 
the supreme 
test when 
Krupp rifle and 
mortar are 
pitted against 
the products of 
the best Eng 
lish anda 
Freneh ord 
nance fac 
tortes 

German ar 
tillery has al 
ready shown 
great efficiency 
nod it is prob 
able that the 
fate of the 
preseut war of 


land will he 








until the bore 
is in line with 
the cradle of 
the mounting. 
By means of 
thin wire 
cables and pul- 
leys the mortar 
is pulled from 
its own car- 
riage, and 
slides over spe- 
cial guides 
through the 
opening in the 
second cear- 
riage, until it 
is in the de- 
signed position, 
where it is 
made fast and 








largely depend 
ent on field and 
siege guh 
Siege operations are usuaily long drawn out on account 
of the time required in changing the solid firing plat 
form as the lines around the invested city or fort are 
drawn closet 

Realizing this deticiency in mobility, the Krupp firm 
has designed a new type of mortar of this character, 
the salient feature of which is that it is mounted upon 
& gun carriage, so that it can be moved from point 


to point, and can even be attached to the artillery in 


Transporting part of the mounting of a powerful mortar by motor car. 


so generally confounded 


The barrel is made of steel, and comprises the inner 
bore and a jacket, the total length being 11 feet. 


connected up. 


Gun and mounting are assembled where fired. The second car- 


riage is then 
withdrawn, leaving the arm complete upon the mount- 
ing carriage and ready for firing. 

The training gear gives a maximum elevation to the 
mortar of 65 degrees and works upon a rapid system. 
The weapon can also be moved 5 degrees on either side 
in the horizontal plane. The upper part of the cradle 
into which the bore slides carries a group of three cyl- 
inders. The central cylinder is the recoil brake, 


(Concluded on paye 123.) 
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A graphical comperison of the artillery of the principal powers at war and the United States. 
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The Unloading of Coal From and To Vessels ~ 
By J. F. Springer 





7 HAT is perhaps the most up-to-date method of un- 
VU loading coal from a vessel is used in an installa- 
tion at Fort Williams, Ont. For a number of years, 
the Hulett unloader has been in use in the United 
States in connection with the unloading of iron ore, 
especially from whaleback vessels. This same device 
constitutes the principal feature of the plant at Fort 
Williams. 

Briefly, such an unloader consists of an immense 
beam pivoted near the center in such a way as to per- 
mit a movement in a vertical plane. At one end—the 
working end—a vertical leg is pivoted, at the bottom of 
which is the device for seizing a quantity of the mate- 
rial which is to be handled. At the other, or non- 
working end, is located the cab of the general operator. 
This man controls the vertical movements by which the 
vertical leg is let down through a hatchway into the 
hold and later on withdrawn, the load having been 
secured in the meantime. There is a loading operator 
who occupies a position in the lower part of the vertical 
leg and who manages the movements of the bucket 
which reaches out and gets the load. He is able to 
cause the bucket to swing round in an are and to 
extend itself. So perfect is the whole operation that 
it has been found possible to secure mechanically ap 
to 97 per cent of the load of iron ore. The entire appa- 
ratus, rocking beam and all, is supported on a car- 


riage capable of movement on a second carriage under- 














neath it. This “foundation” carriage may be moved 





back and forth on suitable tracks on the dock parallel Car dumper in action at a South Amboy pier, New York harbor. 
z- . : six coaling plants, and in two of which four more 
£ plants are under construction. In New York harbor 


alone, there are thirteen separate ports and twenty-nine 
coaling plants. In the year 1911, a total of 1,000,000 
carloads of coal were discharged by the coaling piants 
of these four harbors into vessels of various types 
These four harbors have a daily coaling capacity of 
more than 11,000 carloads, although none ever. oper- 
ates at capacity for any considerable length of time. 

The coal is handled in various ways. In many cases, 
it never encounters anything which weuld usually be 
termed a mechanical device. In others, the mechanical 
apparatus is a very prominent feature. In still others, 
there is a combination of mechanical devices and pier 
operation. 

Indeed, one may choose to regard the arrangement 
of the levels and grades of a pier and of the storage 
bins and discharge chutes as a gigantic piece of appa 
ratus, the whole being run by locomotives and gravi 
tation. And who could deny that we have here the 
essentials of a machine? In one case, you will 
have the railway tracks on a pier arranged on a gentle 
up-grade as the outer or sea-end is approached. The 
loaded coal cars are simply pushed out onto the pier by 


a locomotive operating from the rear. When the cars 











have been discharged into the bins beneath the tracks, 





Hulett unloaders at Fort Williams, Ontario. One of them has just released its load of coal; the other the down-grade toward the shore end becomes of service 
is down in the hold, grabbing eight tons of coal. 


(Concluded on page 122.) 





to the length of the vessel. The carriage to which | 
the rocking arm is pivoted has a longitudinal move- 
ment perpendicular to this. By counting all possible sad 
movements, the unloader may be made to operate 
everywhere in the hold—fore and aft, port and star- 
board, high and low. The great efficiency of these ma- 
chines with iron ore has no doubt been the reason why 
they are now being adopted for use with coal. 

The Fort Williams plant is equipped with two unload- 
ers, each capable of securing an 8-ton load of coal. 
There is in addition a rehandling and stocking bridge 
having a length of 475 feet. The unloading equipment 
is at the front of the dock. After an unloader has 
secured its load, the latter is discharged into a con- 
veyor car belonging to the unloader. This car is dis- 
charged into either the scale lorries preparatory to a 
discharge into the bins or into a storage pit. There are 
thirty bins arranged in two parallel rows of fifteen 
each. 

The cars to be loaded are run beneath the bins on 
two tracks at a lower level. Thirty cars may thus be 
loaded at one setting. It is not necessary that they be 
loaded simultaneously with the unloading of the vessel. 

It is said that a vessel having a load of 12,000 tons 
may be unloaded by one of the unloaders in about 
twelve hours, the capacity of the unloaders being 450 
or »0O tons per hour. 

The reverse procedure, that of transferring coal to 
a vessel, might not seem at first blush to involve any 
especial difficulty. However, the amounts to be handled 
are so ehormecus and economy of time and operation 
are so important that the most highly perfected meth- 
ods of to-day have been the result of a long period of 
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development. The most up-to-date provisions are to / = Wf 4 ' 
be found no doubt upon our. Atlantic Coast. Here we me : : : : 
have four harbors—New York, Philadelphia, Baltimore, Head frames of coal car elevators at shore end of great pier of Norfolk and Western Railroad, Hamp- 


and Norfolk—which are already provided with fifty- ton Roads harbor, Va. 
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Searchlights of the German Fleet 
rue ix 1 ime in and 
[ ire light is ne 


having efficient 


t reflected by 


powerful 


lamps if the mirrors of 


the proper ection and polish and in this respect a 
Gierman inventor bas succeeded in producing grinding 
machinery that wi turn out perfect parabolic mirror 
f any desired diameter, and of a wonderfully fine 
olish The largest of these mirrors, 2 


meter or sav 6.56 feet, in diameter, act 
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machine, field mithy and anvil, carpenter’s bench, 


ote 


The machinery is designed for hand as well as elec- 


tric operation by means of a dynamo installed in the 


car. This dynamo is driven directly from the motor 
of the silent-tooth 


can be 


chain-drive, and 


through a 


chassis 


thrown in and out at will total weight 
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of building materials: so it is of the utmost value to 


Uncle Sam to know just what these materials will stand 
in the way of wear and tear under all kinds of stress. 
In the 


hollow-tile 


furnace such commodities as fireproofing 
blocks, 
structural 


new 


material ; and cement 
laths, 


be exhaustively 


and gypsum 
forms of 


tested 


concrete, metal and other 


substances will under various 


heats. Standards of heat endurance will 


be ascertained and formulated for all re- 





img ont ecource of light of 440,000,000 
indie-power, will illuminate large objects 
mn favor veather so that they may Ix 
listinguished at a distance of 18.5 kilo 
mete! r 11.5 miles; and their light has 
een seen at distance of 400 kilometers, 
equal to nearly 250 miles The accom 


raph snows a earchlight 


man fleet in the harbor 


Hearing Type 


\ NEW ferm of optophone constructed 
4 to enable totally blind person 








fractories. Such valuable information to 


contractors and those contemplating build 


ing is made available through the bulle- 
tins published by the Bureau from time 


to time. 

The furnace is in the form of a parallel- 
built of fire-brick, 
piers of brick taking up the 
part of the interior. There is an ingenious 
system of flues, the heat being applied by 


ogram, and is two big 


solid lower 


burners in which natural gas, mixed with 


compressed air, is burned. One side of 


the inclosure is open, and here a panel 
fect is built up of the 


which is to be tested, the panel, held in 


S by 6 material 


frame from I-beam 


forming in 


an iron suspended 
fact the other 


suspending it the 


travelers, wall 
of the 


panel may 


furnace. By 
be moved from the fur 
tested for the action of 


through a 


away 


nace and water, 





against it hose 





to read 
ordénary book d newspapers, by means 
of the ear, has been invented by Dr. I } 
Fournier d’Albe 4 perforated disk ro 
tates in front of a Nernst lamp, and pro 
duces a bright line consisting of dots giv 
it flashes of different musical frequen 
cies An image of this line is thrown on 
the type, which reflects the light upon a 
elenium bridge Each letter gives a 
characteristi ound, which is heard by mean ot i 


hone attached to a Brown telephone relay 


Aeroplane Motor Cars for the Russian 
Army 


German fleet turning night into day. 


of the vehicle, inclusive of its equipment, is about six 


thousand kilogrammes. 

Bureau of Standards Furnace for Testing 
Building Materials 
By Hartley M. Phelps 


THAT is probably the most efficient furnace for 
W the testing of the fire-resisting qualities of build- 
ing materials ever constructed in this country is being 
United 
of the 


load-testing 


Government at the 
of Standards. 


completed by the States 


Pittsburgh, Pa., station Bureau 


used for under immense 


also to be 


The 


It is 


conditions of the tests will be as near as 








\! ARGE number of motor car designed to com 
. ply with special requirements, were recently sup 
plied te the Russian army by a prominent Swiss firm. 
These nprise a complete aeroplane squadron, ambu 
am ehicl md a workshop cat The touring cars 
of the aeroplane squadron are mainly intended te serve 
ment of rapid conveyance for the officers, a Spe 
elal feature being that they carry two folding stretch 
er which, In cases of emergency, are readily lifted 
into the car from the rear Each car is 
designed a a tractor for an saeroplane 
earrving tratilet imd accordingly is fitted | 
° 


at the rear end of the frame with a spring 


draw-bar and suspension device for a two 


wheeled trailer Ir one of our photo 


‘raphs W show an aeroplane motor unit 


in which the tractor is a motor truck de 


load of 


the pody are 


two tons The wood | 


designed to be 


en arche of 


thus reducing at will the total 


so that it 


lowered 


heieht of the vehicle will pass 


through tunnels when transferred to rail 


way cars The two-wheeled trailer, as 


hown in the photograph, is at the front 








which is sent 
or several streams. 


A feature of the work will be the test 


ing of safes and filing cabinets to see 

whether papers contained in them are damaged by 

fire Any manufacturer may send such objects and 

have them tested free if such testing is in line with 
the work being done by the Government. 

For the testing of loads under high heat the mate 


rial to be tested—a column of concrete, cement, ete 


is placed on the brick piers, and on top of the mate 


These 


rial hydraulic jacks of great power are set. 
jacks exert both a downward and an upward pres 
sure, the upper pressure being against a heavy steel 
beam. 

The furnace is to be in charge of Walter A. Hull, 


expert in testing fire-resisting qualities of building 


He entered the Government service recently, 
fire-brick 


materials. 
plants 


Bates 


after wide experience in 
in the South and elsewhere. P. H. 
is head of the Bureau of Standards branch 
at Pittsburgh. 


Schaumann Armor Plate 


several years the German naval 


pen 
administration has been experimenting 





with a new type of armor plate, invented 
by the Koenigsberg engineer, Schaumann, 


which appears to considerable 


| 
The 
| for it, in 


y™ SSESS 


merit. special advantages claimed 


comparison with other armor 


plate, include diminished cost of produce 
tion, reduction of weight by one half, and 


increased power of resistance to projec- 


| tiles. The Schaumann plate is not homo- 
geneous, but is composed of an outer plate 





end fitted with four resilient diagonal 

stuys, joined in a pyramid at the point b- oy 
of suspension so that an entirely safe “ 
am! elastic connection between the trac 

tor and aeroplane carrier is insured 


The aeroplane carrier contains a num 


ber of interesting constructional features 


ions far exceed the usual limits, 


Russian aeroplane motor unit, consisting of a two-ton truck and 


aeroplane trailer. 


of nickel steel and an inner plate of soft 
metal, connected with each other at inter- 
vals. When the outer plate is struck by a 
shot, it is not perforated because the in- 


elastic backing prevents it from yielding 





its dimen 


the bridge body being about 25 feet long 
by 7 feet wide, and nearly 10 feet in 
clear height. The aeroplane to be trans 


ported can thus be introduced without 


dismounting anything from the 
The height of the 


reduced as required by lower 


(apart 
planes ) vehicle can 
however, be 
ing the wooden arches. The platform rises 
height of 


thus 


éniy toa about 16 inches above 


the cround allowing aeroplanes to be 
introduced in as simple and convenient a 
manner as possible As the 


front of the 


suspension 


device in aeroplane can be 


removed, aeroplanes can be loaded at will 
from the front or reat 

Gur other photograph shows a trans 
portabie repair shop. In view of the con- 





beyond its elastic limit. 
The Zeitschrift de- 
scribes experiments in which Schaumann 


Kriegstechnische 


armor plates were repeatedly subjected to 
the impact of projectiles of the “S” 
fired 
of 500 meters, perforate a 3%4-millimeter 
nickel little 
effect on a Schaumann compound plate of 


type. 


These projectiles, from a distance 


plate of steel, but produce 


the same weight, composed of 2 milli 


meters of nickel steel and 3 millimeters 


of soft metal. 
A Schaumann plate 
nickel 


meters of soft metal is not perforated even 


composed of 21% 


millimeters of steel and 5 milli- 


when the range is shortened to 75 meters. 


Schaumann plates are particularly well 


adapted for army use, as they are light 


enough to be used in the construction of 











stant additions to the automobiles owned 
by army authorities, a want has been 
keenly feit for such transportable repair 


shops allowing any repair work on motor 


neroplanes to be done in the field. 


body of 


cut or 


The very substantial the car, 


which is mounted on a 3%-ton chassis equipped with 


a 30 horse-power motor, has a sailcloth roofing I he 


upper halves of the side and rear walls likewise con 
sist of sailcloth, while the lower halves are substan 
tial planks, which can be folded down to form a 
platform on which the men can work. The equip 
ment comprises a lathe, drill, band saw, milling 


A motor repair car of the Russian aeroplane corps. 


possible those obtaining at a fire, and where streams 
heated material. 
housing of the building of light 
iron framework on which are sheets of cor- 


of water 
For the 
structural 
rugated iron for the walls, has been erected; the build- 


are being played on the 


furnace a 


ing and furnace representing a cost of about $5,000. 


The Government is a large consumer of all kinds 


shields for machine guns, and even per- 


haps for rifles, as well as for field pieces. 
The shields now used for field pieces are 


3 to 5 millimeters thick and weigh 50 to 
60 kilogrammes, and a reduction of weight is desirable 


in the interest of portability. The Schaumann plates 
infantry fire at 
and they will probably afford good protection against 
The experiments hitherto published 
made with plates of small thickness. The superiority 


for thick armor plates remains to be proven. 


successfully resist very close range, 


shrapnel, were 





ire 
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A Mathematical Dog 
EPORTS have appeared at fairly frequent intervals 
R in the daily press of the remarkable feats performed 
by various “talking” animals. The most famous of these 

















Hector, the canine mathematician. 


are, no doubt, the Elberfeld horses. Quite recently the 
editors of the ScIENTIFIC AMERICAN were given an op- 
portunity to make direct observations on Hector, Mr. 
Cc. J. Tryon’s French poodie, of “mathematical” propen- 
sities. The dog performs a number of ordinary tasks, 
in addition to his exercises in “mental 
arithmetic.” One notable feature is that 


SCIENTIFIC AMERICAN 


furnished at the séance given by Mr. Tryon at the office 
of the ScIENTIFIC AMERICAN, It was proposed to give 
him something difficult to do, so he was asked to 
find the square root of nine. He correctly rang out: 
Three. Now he had never heard the words square root 
before. The greatest mathematician that ever lived 
could not solve a problem stated to him in an unknown 
tongue. If the dog succeeded, this cannot be because 
of great mathematical powers, but because he finds the 
answer by a process entirely independent of mathe 
matical reasoning on his part. It must be thought 
transference of some kind—whether by almost imper 
ceptible signs unconsciously given by his master or by 
some occult process not within the range of present-day 
psychology ; that is a question which we will leave un 
discussed. Hector is not a stage performer. He has 
been taught and trained by Mr. Tryon, who is a mining 
engineer from Arizona. 


Motoring on a Tube 


FEAT that called for not a little nerve was per- 
4 formed when an automobile enthusiast recently 
drove his car up the siphon of the Los Angeles aque 
duct, across Bouquet Cafion. He made the trip of one 
mile in good time and without mishap, but it required 
a steady hand and a cool head to keep a perfect bal- 
ance astride the big tube. A slight swerve, particularly 
where a heavily riveted joint broke the smooth sur- 
face, would have a tendency to send the machine skid- 
ding over the side. The trip would not have been so 
difficult of accomplishment were the course of the 
aqueduct level, but in many places a grade of 10 per 
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New Stretcher for the French Navy 

NOVEL stretcher for transferring the wounded 
va and injured has been introduced in the French 
navy and tried out successfully during the maneuvers 

















New stretcher used by the French navy. 


in the Mediterranean. The apparatus consists of metal 
and is of such shape that the body rests in it comfort 
ably and will not be disturbed while the stretcher is 
transferred from the ship to a launch and from there 
to the hospital ship, even though the stretcher be tipped 

until the wounded man occupies a sitting 


posture. It is strongly built, and will not 





he correctly obeys instructions spoken in 
an ordinary tone of voice, without special 
emphasis on key-words, and rather com- 
plicated in character. Thus, for example, 
he correctly followed out the programme 
when told to walk around a chair (on his 
hind legs), to stop when he got to the 
back of the chair, to bark at his master, 
and then to come all the way round and 
sit up on his haunches. He would upset 
one of the editorial waste paper baskets 
(very needful articles of furniture here) 
either by pulling it over with his paw, or 
by pushing it over with his nose, accord 
ing to orders 

But these tricks might be duplicated by 
other performing dogs. The wonderful 
part of Hector’s performances is his figur- 
ing of sums. He has before him an elec 
tric bell, behind which he sits at atten- 
tion. A sum is given him to do, such as, 
for example, “what is 3 times 67’ The 
dog pauses, apparently in thought, with 
half-closed eyes, and presently, with his 
eyes intent on his master, he taps out 1S 


on the contact key of his bell. It is not 





necessary for his master to face the dog. 





break or give if it should be thrown 
against the ship's side while being swung 
out. A prop under the upper end of the 
stretcher keeps the head higher than the 
feet. Such a stretcher is a vast improve 
ment over the ordinary canvas conveyor, 
which permits constant changes in the 
position of the body. 


The “Whip” at Luna Park 


| greene ISLAND is easily the most 
popular seaside resort in the world 
and an attempt has been made within the 
last year to extirpate all objectionable 
elements, and we are glad to say that 
success has crowned the efforts of the re 
formers. The existence of huge - amuse 
ment parks like Luna Park goes a long 
way toward raising the tone of a resort 
In this unique inclosure seme sixty 
shows and concessions serve to pass 
away the visitor's time in an agreeable 
manner. 

The latest amusement device installed 
in the Park is called “The Whip,” and is 
the invention of Mr. William IF. Mar 


re} 











In most cases he stood with his back to 
the dog, some fifteen or twenty feet away 
It is not even necessary for the sum to 
be stated aloud. Apparently the dog gets 
his clue by a species of thought-transference. In sev- 
eral instances the sum to be figured was stated in a 
whisper to Mr. Tryon, and presently the correct an 
swer came from the key. The dog taps out the answer 
so rapidly that it is sometimes quite difficult to follow 
in counting the strokes. Errors were oc 
casionally, but very rarely, made, usually 


Driving a motor car over the Bouquet Canon siphon of the Los Angeles 


aqueduct. 


cent had to be negotiated, and there it was no simple 
task to keep the machine on the excessively crowned 
roadway. From the size of the tube, as shown in 
the illustration, a fall from the top would be disas- 
trous. 


a well-known designer of carrousels and 


similar devices In an inclosure is a 
track having alternate straight portion 
and turns, curves or corners, upon hich 

track run cars propelled by an endless chain to which 

the cars are independently connected, so that each car 
will travel along the straight portions of the track and 


acquire a quick, centrifugal motion in passing around 
the curves, turns, or corners, the suddenness of which 
causes agitation or commotion of the oe- 


cupants, and hence much merriment and 





taking the form of one or two strokes in 
excess of the correct answer. He gave 
answers in addition, subtraction, and mul- 
tiplication 

A written account, such as this, of the 
dog's performance is wonderful enough, 
but there are features in the phenomenon 
which have to be seen to be fully appre- 
ciated. The dog behaves very much like 
a person performing so-called thought- 
reading. Inasmuch as the true nature of 
this is still somewhat a matter of dispute, 
it is only natural that the dog’s perform- 
ances should seem somewhat obscure. 
This much can be said, that so-called 
thought-reading, at least in some forms, 
demands little or no thought on the part 
of the medium, so that there is no obvious 
reason why an animal should not be 
capable of functioning in this capacity as 
well as a human being. 

It may perhaps seem unnecessary to 
furnish a demonstration that the dog does 
not actually work out the sums given him 








amusement, and as the car passes the turn 
it again takes up a trailing position until 
another turn is encountered. The endless 
chain has a constant speed of travel, but 
the speed at the corners is variable. like 
the cracking of a whip. Means are pro 
vided so that the free play of the car is 
A sprocket 


wheel at one end serves to actuate the 


limited as it passes the corners 


chain, an electric motor in turn driving 
the sprocket wheel. “The Whip” vies with 
the “Witching Waves,” which we have a! 
ready illustrated, with being the most 


popular amusement devices on the Island 


Over the Alps With a Passenger 
ere greatest flight across the Alps with 

a passenger was made on July 27th by 
the Italian aviator Landini, accompanied 
y Dr. Lampugnani. A monoplane was 
used, the start being made from Novara at 
5 o'clock A. M., and, passing over Monte 
Rosa, which is 15,217 feet bigh, Viege wa 


reached at 7:50, a distance of a hundred 








to do, though some rather thoughtful per: 
sons seem to consider such a thing pos- 
sible. Such demonstration was, however, 


“The Whip” at Luna Park, Coney Island. 


The cars are “snapped” at the corners by centrifugal force 


miles. The aviators suffered intensely 
from cold, and were twice lost in the 
clouds. 
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Sterilizing the Water of Swimming Pools 
with Ultra-violet Rays 


By Dr. Max von Recklinghausen 


common practice to circulate the water used 


|; is a 
for swimming pools 


through a filter so as to 


remove 


the iImpuritte which are imparted to it by bather 
and then to conduct the water, thus purified, back to 
the swimming tank This imple filtration process, 
howevet! is hardly uff 

cient to purify the water r 


to such ext t that it 


will surely be harmtl 
With present methods it is 
impossible to eliminate dis 
“ase-produciig bacteria 
an end which « be ob 


tained with a filter only if 


the water is circulated 
with sufficient rapidity 
through the purifying 
tem | 
That the water of our | 
swimming pool however 
carefully filtered is any | 
thing but pure and free 
from bacteria i evidenced j 
by me test wl h have 
been made in one of the 
large modern Y. M. « A | 
swimming poo! in New 
York city These tests 
showed that the bacteria 
count newr the outlet of 
the purifying apparatus re 


vealed many thousand bac 


only the car-float equipment, but the 
building of a special type of steel transfer bridge, which 


both facilitated by 


purchs -e of new 


dictated and the peculiar 


traffic 


has been 


physical and conditions existing in the harbor 


of the 


several 


Maryland metropolis. 
rge car-floats have been put into operation 


in. the new freight ferry-service, and the company re- 
cently placed a contract for two steel car-floats with 
a capacity of fourteen cars each. The latest transfer 


is hinged around a 5-inch pin, and the outer end is 

By this arrange 
the the 
of wire cables. <A 


suspended by an overhead structure. 


ment the load is transferred from bridge to 


counterweight by means 
system of pick-up 
tlement, which would naturally result from the coming 
onto the span of the live load, and which would sub- 


dead-load 


counterweights overcomes the _ set- 


merge the land-end of the barge and lift the outer end 
from the water. There are two 1%-inch cables extend- 
ing from the bottom of the 


dead-load counterweight 











a, | 


around the sheaves. These 
fastened to the 
form a 
relation between the 
the dead-load 
counterweight. If the lat- 


lowered, 


eables are 


sheave-blocks and 
fixed 
sheave and 
ter is raised or 
the sheave is raised or low- 
ered in a like degree. 

From the pile of pick-up 
counterweights a wire cable 
is run up over one sheave 


and down around another 
and up into the machinery 
atop of the = strue- 
ture, at point it is 
attached to a The 


bridge is operated by elec 


house 
which 
drum. 
located in the 


tric motors 


machinery house. To over 


come the listing of the 
barge to the loaded side 
thereof, two tilting heads 
have been provided. To 


these, which are pinned at 





the center, so that they 
may be revolved in a verti 
plane about the 154 


eal 


inch pin, the barge is 





attached by teggle-bars. 
for a Street 
involving the 


page or 


A Patent 
Railroad Transfer Ticket.—Inventions 
arrangement of printed matter upon a sheet 
of paper are always difficult to define and distinguish 


The case of Cincinnati Traction 


teria per cubie centimeter 

and among these bacteria 

were some of intestinal 

origin Thi wimming 

pool has lately been pro a = 

vided with a modern steril How the water in a swimming tank is purified by ultra-violet rays. 
izer in which the ultra 

violet ray is employed. The apparatus, as the accom- bridge was designed by the railroad’s engineering de- 
panying Ulustration shows, consists of a flume into partment, under the supervision of F. L. Stuart, chief 
which two quartz tubes protrude Two 220-volt, 2.2 engineer, and W. 8S. Bouton, engineer of bridges. A 
ampere mercury-vapor lamps known as “pistol lamps,” noteworthy feature of the new bridge is the provision 


because of their characteristk hay furnish the neces 
sury ultra-violet radiation to the water The water 
is continually taken from the bottom of the tank and 
made to pass very rapidly through a filter in order 


to remove any suspended matter which may have been 


brought in by the bathers It then passes through the 
ultra-violet sterilizer The water which leaves the 
tank, instead of containing many thousand germs per 
euble centimeter mtains only about one twentieth of 
that number; moreover, all bacteria of intestinal origin 
are absolutely killed In this way the same water 
can be used over and over again for weeks and months 
at a time without any danger of disease 


Thus the remarkable germicidal properties of ultra- 


violet rays are applied 





in a remarkably prac | 


tical way 


Baltimore’s Car- 
ferry 

By Harry C. Plummer 
ry) relieve trafti on 
| geatio on the elec 
four 
main 
tained by the Baltimore 
Ratiroad, in 


end Ohio 





Baltimore 





tiv city of 


which is in constant use 
for both passenger and 
freight erv ee that 


company has restored 


the car-ferry which for 


meriy was in operation 


between Locust Point 


and Canton, on opposite 





sides of Baltimore har 
bor, and which the belt 
line was built to super 


sede. The twentieth cen 


tury restoration of the 








of a system of pick-up counterweights which, as the 
outer end of the bridge settles with the coming on to 
the span of the live-load, comes into action and takes 


of the the water-end. 
This, otherwise, would come upon the barge. 


Heretofore the steel of transfer-bridges 


up the load reaction bridge at 


construction 


has been virtually impossible. It invariably happens 


that 
side of both bridge and barge is weighted down, while 


during the process of loading or unloading, one 


the other is “light.” This necessarily causes the bridge 
to be warped and twisted transversely. 

The 
two single track through-plate girders, with one span 
The land end of these girders 


Baltimore bridge, as constructed, consists of 


supporting each track. 


in a patentable sense. 
Company v. Pope, decided by Circuit Judge Knappen of 
the Sixth Circuit, in sustaining the Pope patent for a 
time limit transfer ticket holds that a patentable inven- 
tion and that 
used in the patent law has a very comprehensive sense, 


the term “manufacture” as 


is disclosed, 
embracing whatever is made by the art or industry of 
man, not being a machine, a composition of matter, or 
a design. The defendants argued that the patent relates 
merely to a method of transacting business, a form of 


contract, a mode of procedure, a rule of conduct, a 


principle or idea, or a permissive function predicated 


upon a thing involving no structural law. It was urged 
that “the ticket in question has no physical character- 


istics which enable it to be distinguished from any other 














transfer ticket or from 
any other printed slip 
of paper.” The Court, 


after referring to 
the of Rand, Me- 
Nally & Co. v. Exchange 
S crip-Book 

that the 
ef Judge 


case 


Company, 
said language 
Grossecup 
seemed particularly ap 
plicable, the 
judge “The 
ticket patented is not a 


wherein 


said: 


method at all, but a 
facil- 

the 
method would have been 


physical, tangible 
ity without which 


impracticable, and with 
which it is practicable.” 
The Court 
the language of another 
“The 
structure 





also quoted 
Judge, who said, 
fuct that the 
may be of cardboard 
with printed matter up 
on it 


does not exclude 


the device from patent 








rineteenth century car 


ferry has entailed not rhe system of 


counterweights. 


Baltimore's car-ferry. 


ability according to the 
-atent Office.” 
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RECENTLY PATENTED INVENTIONS 

These columns are open to all patentees. ‘The 
by special arrangement 
Terms on application to the 
of the ScrenTiric 


notices are inserted 
with the inventors 
Advertising Department 


AMERICAN 


Pertaining to Apparel, 





| 


BUCKLE J. F. Dunn, New York, N. Y. 
The object of the present invention is to form 
a buckle for belts, the construction whereof is 
simplified and cheapened. This construction in 
its simplicity and openness of structare lends | 
itself readily to any desired form or finish, 
such as plating, lacquering, or similar proc 


Pertaining to Aviation, 


AKROPLANE H. MANSoON-OLIN, 414 Union 


St.. Brooklyn, N. Y An object here is to pro 
vide an aeroplane having rigid supperting sur 
faces disposed one above the other. Another 
is to provide an aeroplane having laterally 


extending wings maintainable rigidly in a hori 





AEROPLANE, 


zontal plane, and capable of rotation in this 
plane, whereby the device may be automatic 
ally stabilized \ further object is to provide 
an aeroplane having automatic stabilizing de 
vices coacting with steering and balancing de 
vices 


Electrical Devices, 
FLECTRICAL FITTING.—M. F. 
84 Walker New York, N. Y. 


FINKEL- 
This 


STEIN st 


device is for use 
































or like conductors, and comprises an insulat 
ing body conductor-receiving and _ holding 

ns within the body, means for electrically 
connecting the conductors, and a guard for 
the last-mentioned means, movable longitudi 
nally of the device, into an operative and into 
an inoperative position 

ELECTRIC FITTING FOR CIRCUIT WIR- 
ING.—M. F, FINKELSTEIN, 84 Walker St., 
New York, N. Y This invention provides a 
fitting which can be fashioned from different 
materials adapted for the purpose, which is 
susceptible of a variety of uses, by means of 
which electric conductors may be readily and 
securely connected, by means of which the 
electrical connection effected is an excellent 
one, and which can be easily manipulated. 

AUTOMATI( STARTING BOX.—M. E. 
Custer, Box 14, Carbonado, Wash. Mr. Cus 
ter’s invention relates to automatic starting 
boxes of the kind used in connection with elec- 
tric cars or other electrically driven machin 

quel 

~ {tates 

AUTOMATIC STARTING BOX. 

ery, or with electric lamps for the purpose of 
first causing a small flow of current through 
the main or power circuit, and then increasing 
the flow step by step until the current reaches 
its normal or working power. 


Of Interest to Farmers, 





BULL STAFF.—W. T. SHERMAN, Peru, N. Y. 
This invention provides an inexpensive and re 
liable device with which a bull may be easily 
and safely conducted It consists of a longi 
tudinal member with a hook at one end and a 

eee 

Se 

J y 
BULL STAFF, 
handle at the other. A spring latch normally 
el the gap of the hook, and a chain run- 
hing from the latch to the handle provides 
means for opening the gap when desired. 


BUNDLE SUPPORTER FOR THRESHERS 
P Carlisle, Neb. The invention re 
fers to self-feeders of threshing machines, and 


POWERS, 


| 
| 





in connecting the ends of wire | 


} 


| 
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particularly to an attachment adapted to be 
applied to self-feeders of known make whereby 
to support the bundles at the lower end of the 
self-feeder, and provided with means for ad 
justing the width of the attachment to suit 
different self-feeders. 


Interest, 
R. F. D. No. 


Of General 
CARRIER.—J. NILson, 
Clearbrook, Minn. This invention relates 
particularly to a carrier especially 
adapted for use in handling sawed and split 
wood in order to avoid the necessity of carry 
in the and thus filling 


2, Box 
65, 


more 


ing such wood 


arms, 





STOVE WOOD CARRIER, 


the clothes with dirt and splinters. In use the 
carrier is partially filled with the wood or like 
articles, resting on the straight lower portions 
of the frames, as shown in the engraving, and 
confined between the upstanding side portions 
of these frames. 

WOOD WIND INSTRUMENT.—N. ALBERTI, 
2227 Bissell St., Chicago, Ill. An object of 
this invention is to provide means for tuning 
wind instruments, such as flutes, clarinets, and 
the like. <A further object is to provide means 
for simultaneously changing the pitch of the 


notes produced by the opening of the different | 


valves. The mechanism is simple and is not 
liable to get out of order like those instru 
ments in which valves are put into or out of 


commission, and a new set of valves is used. 
WOOD WIND INSTRUMENT.—N. ALperti, 
2227 Bissell St., Chicago, Ill. This invention 


provides means for tuning wind instruments, 


such as flutes, clarinets, and the like. There 
is in use what is known as “concert pitch” 
and “international pitch.” Many times mu 


sicians are obliged to make use of both, or are 


Cite: nr AAA 0000 DBZ) 
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WOOD WIND INSTRUMENT. 
compelled to transpose the music, which is 
difficult; or some have instruments of differ 
ent pitch which necessitates carrying an extra 
instrument. Moreover, instruments such as 
flutes or clarinets are often used with pianos 
whose pitch varies from true to international 
pitch. The purpose here is to provide a de 
vice which may be quickly tuned to any pitch. 

SCREEN.—E. A. Woop, P. O. Box 96, Gem, 


Idaho. An object of the invention is to pro 
vide a device by means of which fine ores may 
treated preparatory to concentration in a 
manner which effectually and economically pre 
pares the ores for their subsequent treatment. 


be 














ORE SCREEN, 

The invention provides a device which may be 
used in lieu of a hydraulic classifier in which 
the separation of the ore constituents may be 
made at a more rapid rate than with the ordi 
nary hydraulic classifier. 


CONDENSER FOR ZINC VAPORS.—M. 
ApreL, Johnstown, Pa. This device is de 


signed to be used preferably with an electric 
furnace for condensing the zine vapors which 
are driven off by the furnace. The condensa 
tion takes place through the medium of air or 
gas-cooled tubes in which the flow of air or gas 
can be easily regulated. 

AUTOMATIC MULTIPLE NOTE HORN. 
E. Teste, 18 Rue des Bois, Paris, France. The 
air distributer is provided with several series 
of openings capable of being brought opposite 


} a 
| 


the trumpets and so arranged that the sounds 
successively emitted will produce a complete 
musical phrase or a number of them. The op 
eration of the air distributer is by a spring 
pressed pawl! jointed to a metal collar adapted 


to rotate on the distributer when the bulb is 
compressed and to act on a_ ratchet-wheel 
keyed to the distributer at the time the air 


Means provide for arresting 
The construction 
stopping the 
uniform 


enters the bulb. 
the air distributer. 
of either entirely 
| sound or of producing a 

ENVELOP.—C. GLover, 101 
Watertown, Mass. This inventor 
| mailing envelop with an extending flap for the 
stamp, the blanks from which the envelops are 
manufactured being of such a shape that they 


permits 
emission of 


sound. 


Laurel St., 
provides 


G. 


i may be cut economically from a sheet of ma 
terial. The envelop, as stated, is constructed | 
with a flap on which the stamps may be af 
fixed in such a manner as to facilitate the 
cancellation of the stamps. 

PROPELLER.—J. F. Woopyarp, 1221 Mur 
| dock Street, Parkersburg, W. Va. The inven 


tion provides 
for use in water or air as well as in windmills 
and electric The propeller consists of a 
hub and a band with four blades running from 
| the hub to the band, two of the 
| shown in the illustration, being 
the other two, and hence 


an improved propeller adapted 


fans 


blades, as 


broader than 
acting 


as main 





PROPELLER. 


the blades is such as to 
give a straight line running quartering from 
the cutting edge of the blades, while the band 
holds the water, making it take the grade, thus 
causing a better end thrust and less slip than 
ordinarily On the 
side of the bands are buckets which operate to 
eatch water from the the 
wheel thus giving greater or 
end thrust to the wheel. 


blades. The design of 


experienced opposite 


is 


more outside as 


revolves, power 


Hardware and Tools, 
BARBER'S SHEARS.—W. H. Tovrite, Fac 
toryville, Pa. The main object of the improve 
ment is the provision of a pair of shears, the 


use of which will obviate the painful fatigue 
| to certain muscles of the hand and wrist 
| which would occur when the ordinary barbers’ 
rs 
< 
4 . 
a ‘ 





BARBER'S SHEARS 


are used. In using the ordinary type 
of shears the wrist is generally twisted so that 
the extensor metacarpi pollicis, 
pollicis, and extensor longus pollicis 
are often affected. The invention 
| this by allowing the hand and wrist to rest in 


perfectly natural position. 


shears 
ossis extensor 
muscles 


remedies 


Household Utilities, 
AUTOMATIC WATER TEMPERATURE 


CONTROL SYSTEM F. R. GesuanptT, Mon 














| sey, N. ¥Y. This improvement relates to means 
for controlling a flow of water into bath tubs, 
"} 
) 














WATER TEMPERATURE CONTROL 


SYSTEM, 


AUTOMATIC 


| 

| wash basins and other receptacles, and has 
| particular reference to means associated with 
hot and cold water supply pipes whereby an 
operator at any desired position, either adja 
' cent to the receptacle or remote therefrom, 
may, by simple adjustment of an indicator and 


121 


initiate 
water 


| the pressing of a button or the like 
the automatic control and flow of the 
at any desired temperature. 


Railways and Their Accessories, 
AUTOMATIC CAR FENDER AND SBAFRTY 
BRAKE.—B. Pépucasse, address N. Deiorme 
Ridgewood, N. J. This invention relates te an 
automatic fender for electric other 
vehicles, parts are 
be the 


cars or 


of which 
extended 


fast-moving 


to by 


automatically 


adapted 

















AUTOMATIC CAR FENDER AND SAFETY 


BRAKE, 


impact of the body of the in the w 


so as to readily pick up said person with the 


person y 


least possible injury, and, at the same time, to 
automatically set the brakes of the car so as 
to bring it to a stop in the shortest possible 
| lapse of time. 
CROSS TIE.—G. F. Brockway, R. F. D. 4, 
tox 76, Eden, lowa This improvement re 
lates to railroad ties, and more particularly to 


a tie designed to embody all of the good points 
of the ties now use with the added security 
of greater strength, rigidity, and structural 





changes to obviate rail spreading and tle 
bunching. 

EMERGENCY AIR-BRAKE DEVICE.—J. i. 
Macieary, 405 Bayard Ave., Wilmington, Del 


| An object of this inventor is to provide a de 


vice by means of which a street car or the 
like may be controlled even if an accident 
should happen to the main reservoir or the 
line leading therefrom, or even to the pump 
which supplies the main reservoir. <A further 








| EMERGENCY 


DEVICE. 


AIR-BRAKE 


to provide device comprising an 
auxiliary air reservoir in which the 


stored under pressure, and which ordinarily 


is a 


| object 
air may 


is not in communication with the brake cylin 
der, but which may be brought tato communi 
| cation with the brake cylinder should occasion 
arise. 


Pertaining to Vehicles, 








PERMUTATION LOCK,—G 4. WrEHNER, 
| 420 Habershane St., Savannah, Ga This tock 
is for use with automobiles, and is arranged to 
| alternately connect a source of electrical energy 
with a motor to start the same and with the 
magneto, wherein the lock is normally pre 
vented from movement by releasable mechan 
ism, operated by a selection from a plurality 


the selection 
provide fe 
the 
in 


by 


wherein 
varied to 
combination, and 
is 


may 


of push pins of a series 
of 


changes 


push pins may be r 


the 
mechanism 


wherein 
normally locked 
released 


proper selection of push pins 


in 
changing in 


|} active position and be only 


operating the 


Copies of any of these patents will 
by the ScIENTIFIC AMERICAN for 


NOTE. 


be furnished 


ten cents each. Tlease state the name of the 
| patentee, title of the invention, and date of 
| this paper 

We wish to call attention to the fact that 
we are in a position to render competent ser 
vices in every branch of patent or trade-mark 
work Our staff is composed of mechanical 
electrical and chemical experts. thoroughly 
trained to prepare and prosecute all patent 


ipplications, irrespective of the complex nature 


of the subject matter involved, or of the spe 
| clalized, technical, or scientific knowledge re 
| quired therefor. 

We also have associates throughout the 


world, who assist in the prosecution of patent 
and trade-mark applications filed in all coun 
tries foreign to the United States. 
Munn & Co., 
Patent Solicitors, 
361 Broadway, 
| New York, N. ¥. 
Branch Office: 
625 F Street, N. W.. 
Washington, D. C. 
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Efficient? 


Try This Test 


eco! | 


Cap: t this picture for three ls. 
Jw; e¢ down what you saw ont! table 


| 


Two 


Yas The Autoglas 


Pratt Institute, (Dept. S) Brooklyn, N.Y. 


FOR THOSE WHO CANNOT AFFORD 


1A FOUR-YEAR ENGINEERING COURSE | 


One-Year 
Courses in 


(Concluded from page 112.) 
the shipper and the vessel owner, and in 
labolishing this burden the canal wiil con- 
|fer a benetit that will be widely felt. 


Appreciating its great commercial value, 
done, it 


Steam and Machine Design 
Applied Electricity 
Applied Chemistry 


Year Prac- 








Applied Leather Chemistry | 48 many business men must have 
Machine Construction | is rather incomprehensible that the cut- 
Carpentry and Building lting of the Cape Cod Canal should have 
cc “ars, and the only 
Tuition. Write now for Illustrated Catalog | een delayed so many years, an ‘ 
saminations ane interviews, Sept. 15 lexplanation seems to be that those who 





matter in recent years 





we 





| investigated the 
were probably too strongly impressed and 


inne ASE Ras Adee tte” | rightened by the ancient reports of eng 
with our school a finstruce- || neers who based their opinions on primi 
. nt book, entitied || 


tive methods that have been entirely sup- 


DISPLAY MANAGERS 


TELL 
TO Ge ee .- 


modern machinery and extend 
later undertakings It 


to the credit of the 


erseded by 
ed experience in 
is, therefore, greatly 


intelligence snd enterprise of the individ 








improvement of widespread value. 


EF. have just issued a new catalogue of scientific and 
technical books, which contains the titles an 
criptions of 3500 of the latest and best books pub. 


The Unloading of Coal 





lished, covering the vanous brane hes of the arts, sciences : . ne 
and industries. Our "Book Department" can supply these (Concluded from page 117.) 
ooks, express prepaid, at the regular advertised price 


in providing a means for the return of the 
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Send us your name and address for a copy free of charge. 


They 
same 


do not necessarily come 


track. Here 


empty 
back on the 


cars. 


NN & CO., Inc., 361 Broadway, New York City 
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gravitation helping in the operation of the 











\ DUCK’S Big 325 pp. ELECTRICAL} | pier. This idea of a gentle grade isappliedin 
and WIRELESS CATALOG 

| Mailed for 8c, stamps or coin, which 
you may deduct on first order of $1. 


several different ways in accordance with 


the surrounding conditions. In some cases, 





edsaiieechs ceniies ih |}it has seemed necessary or advisable to 
Sslttae, Contaten 1 eager 2 aa ee {;employ a steep grade in connection with 
merous diagrams, hookups, etc., and 200 pages | | 


a gentle one. The explanation of this is 





to be found in part in the necessity to get 








the cars ultimately to a high level 
the water. 





| 


general electrical supplies 

THE J.J. DUCK CO.,408-410 St. Clair St. Toledo, 0. 

LUBRICANTS That is to say, the tracks at 
the point of discharge should be from 3 


LU BR OCATES fee, to 43 feet above the level of the highest 
ANYTHING of the tide. As 


118.124 North Ciates O& = » 
A BESLYACO RSSTLUSA is to do the work of 






hutches vessels at mean 


gravitation 












Put it a 


the coal from the bins to the ship, 
must be sufficient drop to enable this to be 


done, and at the same time accomplish a 


horizontal reach. The steep grade may, if 


it is not too steep, be overcome by the use 


of ordinary locomotives. In other cases, 


where space does not permit a long ap- 


proach, the grade may have to be so steep 


as to require the use of a cable and 
barney. 

Some of the piers are very long. The 
very longest are in New York harbor. 


Thus at South Amboy, N. J., 
vania Railroad has a pier 1,800 feet iong. 
The same railway at Harsimus 
Cove, N. J., which is 1,750 feet in 
The Central Railway of New 
two piers 1,600 ard 1,700 
respectively, at Port Liberty, N. 


the Pennsyl- 
has one 
length. 
Jersey has 
feet in length, 
J., which 


may be used from both sides. But none 
of these piers have any very especial 
capacity, despite their great length, ex- 


You can try cept that at Harsimus Cove, which is 
t by ha eone put objects on your own table.) If capable of discharging 300 cars per day 
you don't get all the objects exactly om, yom eee . , t 
tion isn’t 100 per cent. efhcient d you may be losing f of ten hours. 
money, pleasure, health, because of it. And Observation One object in view in introducing spe- 
is only one of the things you've got to be Efficient in to cial machinery into plants which deliver 
win int trenuous day. All that you know. But you coal to vessels is to save space. That is 
lidn’t kr , perhaps, that the time has come when you 
un learn to be Efficient, just as you might learn business the reason cars are mechanically pushed 
or law nedicine, through a up steep inclines instead of gentle ones. 


Course in Personal Efficiency 
Prepared by Harrington Emerson 


Conducted by the Review of Reviews Company 


Railroads and Industrial corporations 
have lear Efficiency from Harrington 
Emer Brandeis called him before 
Y Congress to show how the railroads might 
ave armmlion dollars aday. One corpora- 
tion alone paid $50,000 for his advice. 
Now you can have it all fora few cents 
fa few minutes a day for six months. 
As a trainer handles a racer, as a coach 
hand the crew of a boat, so this Course 
| train your faculties, each and every 
ec Efficiency has nothing to do with 


su the easiest 
has 


It shows v« 


trenuous 


vay to reach your goal Efficiency 











it she 


has m 


the g 


Efficiency for the Individual 













The plants which depend most upon me- 
chanical arrangements are all located in 
the ports of New York and Philadelphia, 
where the price of land is presumably at 
the highest level. The Pennsylvania Rail- 
road has two such installations at South 
Amboy, N. J., in New York harbor and 
one at Greenwich in Philadelphia harbor. 
Apart from minor differences, all these 


»ws the simplest way. Efficiency 


thing to do with theorie it shows 


uickest 


the most practical way. 
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Sessional Magn, fee Yen tne Husiece’ Wemnn, tor Yan ear loaded with coal is received by a 

who ep the home 


helped 


the Editor of t 


down F 










The Efficiency prince x that 
S. Navy shoot 1200 times as well 


the U taught cableway, which takes it up a short steep 


» New York Financia! Bulletin to cut s 3 ‘ “Et Py 
aah teabenes adap and get back a Hecith incline to a “cradle.” This is a movable 
long lost The Efficiency that saved the Santa Fe a i : . 
million and a half a year showed G. Douglas Jones of framework, big and strong enough to 


Cal f whia how to save $2700 on one job; the Effi 






that helped the Steel Trust showed J. B 7 \ receive and hold fast the car and its load. 


aleney 
Burbank of Montclair, N.J., how to get ar a m 
education. What you do makes no differ- i The cradle and car are then lifted and 












ence; He uu do it is what counts S a 
thing to do with complicated systems; This course will show you Hew. sista | OVerturned sideways with the result that 
Review | the load is spilled into a large apron. The 
Drudge 
Throw Off the Burden of Useless gery bs of Reviews |carload of coal, say forty tons, runs or 
+ HROW off the burden of worry: throw off the burden of fear and wasted work 30 Irving Place n 
| Walk straight at n the short, quick way to your goal. You are as val LY New York flows down the face of fhe apron into a 
ue t rt > nd if corpo: ons are willing to pay x 
Seman saeknte taaak of tnomeatees Cae me free of charge the chute, to the mouth of which the sides of 
 Samapaer 4 : + pan ourse in Personal Efficiency. the apron converge. Once in the chute, 
First ecause this ia too big a thing to tell about in any udver ise 4) Also full part set aaii olen ania. : : J 
Lesson Yen eee Se Mee eo tee for. # puts we under no obligation the coal is guided to the point in the hold 
FREE nes SHO FEET Gaguta Coa's waste © j at which it is desired finally to dump it. 


REVIEW OF REVIEWS CoO., 


30 Irving Place, New York 








From the moment the car is overturned, 
the coal flows under the influence of gravi- 
tation alone. The apron may be raised 
and lowered, and the chute may be dis- 





With this free book we will also include our complete list of |) yals who have successfully carried to a 
over hundred fifty business books, especially suitable for - a thy : 

tt ail store ary. A postal request will bring both conclusion this much discussed project, 
Economist Training School 231-243 W. 39th St, New York Gty |} and thanks are due them for a_ public | 
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LEGAL NOTICES 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 

All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, ete. 
All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN 


MUNN & COMPANY 
361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C 
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Advertising In this column fs 75 cents a line. No 
less than four nor more than 12lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by & remittance. 














BUSINESS OPPORTUNITIES 


SIDE LINE SALESMEN, making small towns. 
‘The premium proposition you are looking for. Some- 
thing different than other houses are putting out. We 

uarantee our goods to sell, or take back unsold goods 
Stay Mfg. Co., 212 West Siegel Street, Chicago, III. 


START an original mail-order business. Honest. 
independent Smal! Capital New Methods. Sole 
Rights Big Money t. Clement Moore, Business 
Specialist, New Egypt, N. J 


CORRESPONDENCE INVITED concerning a 
large Cocoanut Estate with very favorable prospects 
Situate on the seashore, Guzcrat, India Full par- 
ticulars, on request, from Shalebhoy Tyebjee & Sons, 
Bank Street, Fort Bombay, India 


INSTRUCTION 


LEARN TO WRITE ADVERTISEMENTS.— 
Earn $25 to $100 weekly. We can positively show 
you by mail how to increase your salary. Pros 
tus free. Page-Davis Co , Dept. 89. Chicago, Ill. 








INQUIRIES 





Inquiry No. 9374. Wanted the name and address 
of manufacturers of a powder paste which, when 
mixed with cold water, will make a white paste suit- 
able for papering, costing no more than 3 cents per 
pound in ton lots. 

Inquiry No. 9375. Wanted the name and address 
of the manufacturer of a separable fastener, invented 
especially for shoes and other articles. 

Inquiry No. 9376. Wanted the name and address 
of a manufacturer making clock-work mechanism for 
running window display machines as employed by 
safety razor manufacture. 

Inquiry No. 9377. Wanted the names and ad- 
dresses of factories making farm implements for 
export 

Inquiry No. 9378. Wanted the name and address 
of a manufacturer of smooth metal mirror frames, 
such as are sold in 5 and 10 cent stores, with a mir- 
ror and a cardboard back. 

Inquiry No. 9379. Wanted meteorites—informa- 
tion desired concerning available specimens. 

Inquiry No. 9380 Wanted the name and address 
of a manufacturer of burners and handles for gas- 
heated sad iron 

Inquiry No. 9381. Wanted the name and addresa 
of manufacturers of vacuum adhesive hangers or 
other appliances for hanging cards, frames, charts. 
etc., to walls of buildings. 

Inquiry No. 9382. Wanted the name and address 
of a manufacturer who can make a small or large 
quantity of sugar bowls with trade marks incorpo- 
rated therein 

Inquiry No. 9383. Wanted the name and address 
of a manufacturer who can make clock movements 
suitable for fly trap. They must be furnished at 
low cost and must operate a belt for a period of 
from two to four hours, or more. 

Inquiry No. 9384 Wanted the name and address 
of a Company that can manufacture a combined 
toothpick and toothbrush made of special wood 

Inquiry No. 9385. Wanted the names and ad- 
dresses of manufacturers of machines used for per- 
forating music rolls for automatic pianos 

Inquiry No. 9386. Wanted a device 
eavesdropping on party telephone line 


to prevent 
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Electric Lighting 
for Automobiles 


An inexpensive, thoroughly effi- 
cient generator for motor car 
and motor boat lighting and bat- 
tery charging, Ask for interest- 
ing booklet which describes it. 

Ca ric Co. 
Chicago, lll. Brookline, Mass. 




















Make Your Fortune 
OUT OF THIS INVENTION! 


You Can Make Big Money. It uses Kero- 
sene Oil and Water. Does away with coal 
Fits any stove for cooking and heating 
Makes own gas. Costs about 1 cent 
hour. PRICE, $10. DEMAND EVERY 
WHERE. SECURE YOUR TERRITORY 
NOW. Write for terms. 
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— 695 Water Street 


a 1-21 Seneca Falls USA 


‘THE BEST LATHE 


for Garage work, also auto and gen- 
eral repair work. We've been making Lathes 
for 25 years. Send card for illustrated catalog. 


THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 


WORK SHOPS 


of Wood and Metal Workers, without 


steam power, equip »ped with 


BARNES’ Foot Power 
MACHINERY 
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a "= Diamond Holder 
The up-to-the-minute Holder—with SIX | 
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knowing about Send for circular. 
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DIRECT FROM MINES 


R. H. MARTIN 


OFFICE, ST. PAUL BUILDING 
220 Broadway, New York 
MASON’S NEW PAT. WHIP HOISTS 
save expense and liability incident to elevators. Adop- 
ted by principal storehouses in New York and Boston 


Manufactured by VOLNEY W. MASON & CO., Inc. 
rovidence, R.1., U.S. A. 
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MANUFACTURING SERVICE 


— ip ert ag, PARTS, ASSEMBLING 
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THE Guose MACHINE & STPG. CO., Cleveland 
Expert Manufacturers 


RUBBE Fine Jobbing Work 
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MODEL MAKERS 
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meut; lowest prices. Send perfect sample FREE 


for low estimate and best expert advice 
THE EAGLE MFG. co.. Dept. A. Cincinnati, Oo 
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making and experimental house in the west 
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An important series of papers one a historical resume of 
the rotary pump and engine from 88 and illustrated with 
clear drawings showing the a of various forms 
pumps and engines, 38 illustrations. Contained in 
menis 1109, 1110, 1111. Price 10 cents each. For sal 
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The empty 
car returns to the 
jer is employed in this plant (1 
up the steep incline into the 
to lift the and car 
| vertically ; and (3) to overturn the whole. 
be he car is taken up the incline and the 
| vertical lift is made in order to 


posed in a variety of ways. 
Pow- 


yards by gravity. 
) to get the 
loaded car 
(2) 


| cradle ; cradle 


get a 
| suffic ient elevation above the vessel 
to complete the 
and Ohio Railroad 
this kind at St. 
the Delaware, Lackawanna, 
Railroad has two at Ho 
all three in New York harbor. 
railroad has another 
Hoboken 
dumped is 


to en- 
work. 
has a 
Staten 


able 
The 
plant 


gravitation 

Baltimore 

of 
Island, 


George, 
and 

and Western 
boken, N. J., 
The latter 
jcal plant at 


mechani- 
which the coal 

by a hopper. 
An endless chain conveyor takes the 
from the 


ls 
| siderable 





in 
| when 


received 
coal 
hopper and elevates it to a con- 
height, from which it flows down 
into elevated bins. From the bins it flows 
down through chutes, at 
last into the 

In a 


coast, 


finding its way 
hold of the vessel. 

of the Atlantic 
plants delivering coal to vessels 


number 
the 
consist of a combination of the pier 
Of the 
construction, 


cases on 


mechanical appliances. four new 


plants now under two be- 
long to this combination variety, 
to the excessively 
that the 
mechanical 
that is, 
News, 


constructed for 


and one 
mechanical type. So 
trend seems in the direction of 
In Norfolk harbor, 
at Lamberts Point and at Newport 
two of the biggest plants are being 
the Norfolk 
and the Chesapeake 
The piers in both cases 
a length of 1,200 feet. 
both 
in 


methods, 


and Western 
Ohio 
will 


Railroad and 
Railroad. 
have They will be 
The height 


both cases is some- 


operable from sides. 
the 
thing over 91 feet. The daily capacity of 


either will be 600 cars of bituminous coal. 


above water 





Kither pier will be equipped with more 
| than 60 chutes. When they are completed, 
| Norfolk harbor will have a_ total daily 
}capacity of 3,180 cars, making it the sec 
| ond greatest coal harbor on the coast. 
These plants will operate by means of a 


}ear dumper, an elevator, and an incline 
for the return of empties. The railway 
car with its load will first be run up a 


short incline into the cradle of a dumper. 


The contents will then be dumped into a 
special dock car. This car will be car- 
ried up the elevator to the deck of the 
dock. It will then move out on the dock 
by gravity or under its own individual 
power to the point where it discharges 
its load into the pockets and chutes of 


the pier. When empty, the dock car will 


be returned down a steep incline under 


the control of its brakes. 
the leaders of all those operating 
Atlantic 


These two plants 
will be 
on the seaboard. 
German Artillery in the War 
(Concluded from page 116.) 
that 
reservoir. 
the 
tield 
the 
Consequently 


an air 
differs from 
with 
gun is not connected to 


either side is 
brake 


connection 


on 
The 
adopted 
The 
brake cylinders, 


while 
recoil 
type in 
guns. 
. it is the piston rod and the 
piston which move in the recoil of the gun, 
the brake 
The air 
an air cylinder, 


eylinder remaining stationary. 
of 


and 


reservoirs consist essentially 
a ram with piston rod 
and valves. 

howitzer 
and the 
requires the 


piston, 
The 
pounds, 


ll weighing 136 
of the 
eight men, 


38 pounds. 


fires a she 
charging weapon 
the 
By 
it is 
from 


aid of six or 
explosive charge weighing 
using one of eight different charges, 
possible to vary 
590 to 1,115 feet 
sible 


the initial velocity 


per second. It is pos- 
with all distances exceed- 
7,218 feet a falling angle for the shell 
The 


than twice 


to secure, 
ing 
weight of the 
that of the 
next most powerful weapon of its class, 
while 


exceeding 22 degrees. 
projectile is more 


its range is 20 per cent higher. 


A Novel 
Denhard, 
the 


Electric Heater.—Harry W. 
of San Francisco, Cal., assignor 
Cutler-Hammer Manufacturing 
Company, Mitwaukee, Wis., has patented, 
No. 1,101,527, an electric heating device, 
in which means actuated by the object to 
be heated, and independent of the rate of 
movement thereof, changes the circuit con- 
nections of the heating coil with a quick 
snap action. 


to 
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SUPPLIES 
$45,000,000 


TAXES PAID 
$11,000,000 


INTE 


REST 
$17,000,000 


DIVIDENDS 
$30,000,000 


SURPLUS 
$12,000,000 








WAGES 
$100,000,000 


How the Bell System Spends its Money 


Every subscriber's telephone represents an actual invest- 
ment averaging $153, and the gross average revenue is 


$41.75. The total revenue is distributed as follows: 


Employes—$100,000,000 Bondholders—$ 17,000,000 
Nearly half the total—$100,- Paid in interest to thousands of 


000,000—paid in wages to more men and women, savings banks, 
than one hundred thousand em- INSUFARCE COMPAS and other 
ployes engaged in giving to the institutions owning bonds and 
public the best and the cheapest notes. 

telephone service in the world. Stockholders—$30,000,000 


70,009 stockholders, about half 
For Supplies—$45,000,000 


of whom are women, receive 
Paid to merchants, supply 


$30,000,000. 
dealers and others for materials (These payments to stockhold- 
and apparatus, and for rent, light, 


ers and bondholders who have 
heat, traveling, etc. 


put their savings into the tele- 
phone business represent 6.05 % 
Tax Collector—$11,000,000 
Taxes of more than $1 1,000,- 


on the investment. 
Surplus—$12,000,000 
000 are paid to the Federal, state 
and local authorities. The people 


This is invested in telephone 
plant and equipment, to furnish 
derive the benefit in better high- 
ways, schools and the like. 


and keep telephone service al- 
ways up to the Bell standard. 
AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
One System Universal Service 





One Policy 














HOTEL LENOx | 
m eer| 


Investment vs. 
Speculation 


To invest in securities is to discount the 





BOSTON 
MASS. 





Well appointed, con 


| ile DECI ARITA DS Ta 





veniently located. future. 

; | | The future of a highly productive, weil 
Cuisine and service || | located farm, is much more certain than 
unexcelled. | that of any business, 

| We offer you mortgages covering loans 
ATTRACTIVE | — in the most successful farming districts, 
RATES } based on 40% (or less) of the producing 


| value of the land. 
Director | 


P. F 


BRINE, Managing 


These mortgages will net you 6%. 








but to the piston rod. | 





SYSTEM, Dept. Z-1 Wabash & Madicen, Chicago 
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Ask for Booklet ‘‘G’’ 


arkham X May (ompant 


MILWAUKEE, WISCONSIN 


Portiand, Ore. Seattle, Wash. 
BRANCHEs } bupertor, Wis. 


Qe ar we 


——9,059-W ce 


Rieteies Book Free 


Simply send us a postal and ask for our free illustrated 
9,059-word Business Book which tells how priceless Business 
E xperience, squeezed from the lives of 112 
business men may be 
ary, to increase your profits. 
How to manage a business 

—How to sell goods 

- ow: to get money by mail 
—How to buy at rock-bottom 
How to collect money 

ow to stop cost leaks 

ow to train and handle 


yig, broad, brainy 
made yours— yours to boost your sal- 
This free book deals with 











A Home-Made 100-Mile Wireless 





men 1¢ » 
Hom togetandtoidapection || Telegraph Outht $ Read Scssiic Ane 


How todevise office methods 
Sending for this free book binds you to nothing, involves 
you in no obligation, yet it may be the means of starting you 
ona broader career. Surely gs will not deny yoursel this 
wrivilege, wh: n it involves only the risk of a postal uw pe nny! 
Eimply say, ‘Send on your 9,0569-word Book.’ 3 


for a thorough clear description, by A. Fred’k Collins 
Numerous adequate diagrams accompany the text. Pree 
10 cents by mail. Order from your newsdealer of from 


MUNN & CO., Inc. 361 Broadway, New York 














Ines ee ASRS 


100 UINE EXtine Havana Seconds $490 


popes ts ToYou By Ex.0r PARCEL Post 


Made of Imported Havana Picadura, from our own plantations in Cuba—leaves that are too shor’ 

to roll into our l5e cigars. ey’re not pretty, no bands or decorations, but you don't smoke 
Boy Customers call them Diamonds in the Rough. All 444 inches long, some even longer. Oniy 
100 at this ‘‘Get Acquainted"’ price. Money cheerfully refunded if you don’t receive at leas? 
Our references: Dan or Bradstreet’s or any Bank 





e double value. Mention strength when ordering 


EDWIN CIGARCO.,Inc.- Largest Mail Ord gar H 
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FIFTEEN CENTS 


TURKISH CIGARETTE 
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EVERY MAN, EVERY BOY 


H ro Reap Tuis Book anp Know tHe Truth Asour Our Navy—Tut 
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1 | Being a re an nt of articles in the Scsentsfic American by Secretaryof § 
the Navy, Josephus Daniels, Assistant Secretary of the Navy, 
iif Franklin D. Roosevelt, and J. “aman Walker, Editor of the 
Scientific American 
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PRICE EDITION LIMITED 25 CENTS 








JUST PUBLISHED 





Motorcycles, Side Cars and 


Cyclecars 
Management Repair 





Construction 
By VICTOR W. PAGE, M. E. 


514x714 inches. Cloth. 550 pages. 339 Illustrations 
5 folding plates. 


Price, $1.50 Postpaid 


A complete, comprehensive and non-technical treatise describing fully all 
leading types of lighter self-propelled vehicles, their design, construction, 
maintenance, operation and repair. 


MOTORCYCLES 
SIDE CARS | 
CYcLecars 


pate 








HIS work traces the motorcycle from its earliest 
forms to the approved models of the present day. It 
outlines fully t tthe operation of two and four cycle 
power plants and all ignition, carburetion and lubrica- 

tion systems In detail. Describes all representative types 
of free engine clutches, variable speed gears and power 
transmission systems. Gives complete instructions for 
operating and repairing all types. Considers fully electric 
self-starting and lighting systems, all types of spring frames 
and spring forks, and shows leading control methods. 


The prospective purchaser and novice rider will find the descriptions of various 
engines and auxiliary systems easy to understand; the repair hints, suggestions 
for locating troubles and operating instructions invaluable. 


The Dealer, Mechanic, and Expert Rider will fad this treatise a work of refer- 


ence without an equal. 


The chapters on cyclecars give all the information needed to understand the construc- 
tion and operation of this latest development in the field of self-propelled vehicles. 


MUNN & CO., Inc., Publishers 361 Broadway, New York, N. Y. 
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